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Ea RA BW, | & Forriay Posr...ig. 44, 





A veling & Porter, L 4 


RocHESTER, KENT. 
nch of Agricultural & General Bngineers, Ltd.) 
ZAM ROLLERS, ROAD SCARIFIERS. 
CONVERTIBLE TRACTION ENGINES 
AND RO RS. 1667 
OTION ENGINES. TRACTORS. 
STEAM CULTIVATING MACHINERY. 


arrow & Oo., Ltd., 


v SHIPBUILDERS AND ENGINEERS, 
GOW 


‘SPEEDS UP TO 46 MILBS AN HOUR. 
PADDLE OR SCREW STEAMERS OP 
BXCEPTIONAL SHALLOW DRavent. 
Repairs on Pacific Coast 
by XYARROWS, LIMITED, Victoria, British 


m bia, 
SHIPBUILDERS, Gur Reparnnns AND ENGINEERS. 


_) ohn ellamy, 
MILLWALL, LONDON, 8. 
GENERAL ConsTRUCTIONAL ENGINEERS, 
Boilers, Tanks, & Mooring Buoys 


Srriuis, Perrot Tanks, Ain RECEIVERS, STEEL 


imited, 


121€ 


69 OHIMNEYS, RIVETED STEAM AND VENTILATING PIPES, 


Hoppers, SpeciaL Work, Repairs or Aut Kinps. 


R2x oO y I Le La Limited, 
RS, IRLAM, MANCHESTER. 
FEED mains oe RATERS 
BRS. BVAPORATORS, Row’s 
al PaTEeNtTs 


Gas KETT 
Merrill's ey TWIN STRAIN 
r Pum; ms. 
SYPHONIA STBAM T REDUCING VALVES 


High-class GUNMETAL STRAM FITTINGS. 
ATR SOFTENING and FILTERING, 6723 





3 MM 22tord, L4 


OULVER STREET WORKS, COLCHESTER. 
Ow ADMIRALTY aND War Orrice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FRED PUMPS. 

See Advertisement, = 33. 

PATENT wae BOILE 
TOMATIC FEED PERGULATORS, 
i 
And nadia MNGi. as supplied to aa Ae 


Tel.: “‘SONDELA,’ . BOX 559. 


J. K parker 


s 
M.1.Mech.B., M.A.I.M.E., 
CONSULTING ENGINEER, 


Pretoria, 8.A. 


Mining. Mechanical 


(\ampbells & Hate, L4 


Gear Cutting, 


Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to 3 ft. diam. 
Spur Wheels cut up to 9 ft. diam. 


DOLPHIN FOUNDRY, LEEDS. 4547 


°¥[ axchte, Launches, or Barges, 


Built complete with Steam, Oil or Petrol 
Motors; or Machinery supplied. Od 3551 


VOSPER & CO., Lrp., Broap STREET, PoRTSMOU rz. 


FOR s 
ad deeitt forgings 
GARTSHERRIE ENGINEERING & FORGE CO., 
50, Wellington Street. Glasgow. _ __7898 











Industrial. 


(\ranes. Electric, Steam, 
HYDRAULIC and HAND. 
all types and sizes 
‘@uoRrGE. RUSBELL & CO. 
Motherwell, near Glasgow. 


STEEL TANKS, PIPES, GASHOLDERS, &c. 


Phos. Pig ggott & Co., Limited, 


RMINGHAM. 7410 
See Advertisement last week, page 126. 


P lenty and 
Limirep. 
MARINE BNGINBERS, &c. 
NEWBURY, EnGLsnyp. 
ank Locomotives. 


incase and Workmanship equal to 
ain Line motives. 
R. & W. HAWTHORN, LESLIE & CO.,, Lrp., 
GINEKERS, NEWCASTLE-ON-TYNE. 7260 


MULTITUBULAR AND 
(Yochran CROSS-TUBE TYPES. 
Bee page 17. 


Boers. 
1268 
Pp etter Q?! Ezines. 
Manufactured by 3591 
PETTERS Limrrep, Engineers, Yeovil. 
* Gpencer- Hf opwood” Patent 


Sole Makers: Boilers. 
W. H-SPENCER oe oo., * sggprepa HEnrts. 


LTp., 
7 








on, 











1454 


[vincible (jsse (jplasees. 








BUTTERWORTH BROS., Ltd., 
Newton Heath Giass Works, 


0a 9753 


IL FUBL APPLIANCES. 
Systems 

PressuRk, Ark, STEAM. 

For Boilers of ali types. 
KERMODES LIMITED, 
36, The Temple, Dale Street, 

Liverpool ;' and 

108, Fenchurch §&t.,° London, 
Navai Outfits a Speciality. 


4078 


ocomotives Tank Engines 

ed and constructed b 

MANNING, Swi DLE AND COMPA 
yne Engine Works, Leeds 
See their Tilus. Advertisement, page 137, tat week. 


RAILWAY AND TRAMWAY ROLLING STOCK. 


Hz: Nelson & (Ce L 4: 


Ture Giascow Roiiine STock anp PLant ou 
___ MorHERWELL. dd 3383 


The ‘(Cambridge re and px 


[»strument 


tee eg 





COMPANY, LIMITED. 


Works: Cambridge and 
New Southgate, London, N, 11. 


He"ry Butcher & Co., 


VALUBRS any AUCTIONEERS 
to the 
ENGINEERING AND ALLIED TRADES. 
ALSO FOR 
PLANT any MAOHINERY. 
63 and 64, CHANCBRY LANB, W.C. 2. 





6391 





q Manchester. 
} lectric r[ransporters. 


8. H. HEYWOOD 4 00.,LTD., 8143 
REDDISH. 
Pruller, Horsey,Sons & Cassell, 
SPROIALISTS 
SALE AND VALUATION 
PLANT AND MACHINERY 


ENGINEERING WORKS. 
_ U1, BILLITER SQUARB, B.C. 3. 
Tron and Steel 


T'abes and Fittings. 








; he ioe 
The Scottish Tube Co., Ltd., 


‘leap Orvter : 84, Robertson Street, Glasgow. 


See ona 





Fy lectric a7**° 


(UP TO 35 5 7088) ns 
8. H. HEYWOOD | & 0O., LTD., 
__ REDDISH. 


“Apel” OF 


Ws cau: 


Henry Wells Oil Co., 


11, Haymarket, LONDON, 8.W. 1. 
mon Cou 


Reiyegs YR n , Voaping? 


WELDLESS ouains.” Lrp., Coatbridge. 








I['ubes and Fittings. 


G tewarts and Ljovas, L*4 
Glasgow and Birmingham. 
See Advertisement page 87. 

CARBON 


C O 9 lants (sroxipe 


for Chemical Wks., Mineral Water Mfrs., Breweries, 
and all other may — AKRATORS “Lrp., 108, 
Wisteria St., 8. f° Pranspark, London.”). 


ie Finished Cone 
ensure. rapid production and reduce 
me cost by eliminating po 0} 


rite for illustrations to AERaToRs LTp sian! 
London, N, 18. 


AERIAL ROPHWAYS, CABLEWAYS, ORANES. 


Steel (\astings. 


~~, bs layed advertisement eve: 


- HENDERSON & C 
rthe nape tel ‘Railway 
Engineering ( Company, 
London Otiee td, Vict ban Btreet, 8. wr 
RAILWAY Osean WAGON. & TRAMWAY 


Hi & AXLES, 
CARRIAGE & WAGON IRONWORES, also 
CAST-STEEL AXLE BOXES. 7312 


ement.—Maxted & Knott, 

Lrp., Consulting Cement been oy tee ADVISB 
GENERALLY on pro Cement Schemes FOR 
ENGLAND AND aN ADVICE ONLY. 
Highest references. ‘petal shed 1890. 


Address, BunNEeTT Avenue, HULL. 
Cablegrams: “ Energy, Hull.” 
CHANTIERS & ATELIEKS 


ugustin - \Jormand 
67, rue de Perrey—LE HAVRE 
(France). 


1268 











1379 
by + week. 
, ABERDEEN. 








7991 





3890 
Boats, oats, Yachts and Fast Boats, 
ne and Submersible Boats. 
NORMAN D'S Patent Water-tube Boilers, Voal or Oil 
Heating. _—_ Diese! 1) Engines 


Pxbber MANUFACTURERS, 


Conveyor Belts 


Destroyer, Tor 





GUTTA PERCHA & me er cer ee 
Toronto 


Blectric Cranes. 


8. H. HEYWOOD & 00., LTD., 
EDDISH. 


R Y. Pickering & Co., Ltd., 


(EsTABLISHED 1864.) 

BUILDERS of RAILWAYCARRIAGES £WAGONS. 
MAKERS of WHEELS and AXLES of all hinds. 
RAILWAY WAGONS FOR HIRB. 

Chief Works and Offices : 
WISHAW, near GLASGOW. 








n Office 
3, VsoTosrs Street, Wesrminsrer, 8.W. 





Y etrow Patent 


ater-tube oilers. 


7768 
Messrs, YARROW UNDERTAKE the 
PRESSING and MACHINING of the various 
of Yarrow Boilers, such as the Steam Dru ater 
Superbeaters for British and Boreign 
the Dg facilities. 
YARROW & , Scorsroun, GLASGOW. 


Matthew pul & Co. L 4 


Levexrox» Woaxs, Dumbarton. jes a 


See Full Page Advt., page 82, Deo. 12. 
Forgings. 
Water GQomers & Co., Ltd., 


HALESOWEN. _7116 


H4 Wrightson & Co» 


LIMITED. 














See Advertisement page 91. 


['aylor & (jhallen 


Presses. 


TAYLOR& CHALLEN, Lp. , Engineers, BIRMINGHAM 
See Full Page Advertisement, Dec. 12. 





8195 





ailway 
G witches and 
(\rossings. 


Tt. sere, A & i TN 


M easuring = Meehines 


Sioek. 


Newall Pingincering Co 


(Proprietors, Peter Hooker, Ltd.), 
Loxpow, B. 17. 1824 


Mechine and Engineering 


WORK of all = undertaken for 
Manufacturers, Patentees, &. Also repairs and 





pre’ 
at present made abroad, and 
from firms desiring pee bam work exe 


ocomotive 
(BLBOTRIO). - 


8. H. HEYWOOD & 00., LTD., 
REDD 


raversers 
8143 


Dredging Piant 


OF ALL DESCRIPTIONS. 
FLOATING CRANES. O04 BUNKBRING 
VESSELS. 


Werf Conra 


Agents; MARINE WORKS. ty 
39-41, New m Broan 8t.. LONDON, 1.0, 2. 








iesel Driven Generators, 

400-500 Kw., D.C., 500 or 250 Volts, 350 
R.P.M., in excellent condition. Low price. 

Bngines and Dynamos could be sold separately. 


Also TWO 500 Kw. Parsons TURBINES, 
230 ph ae Re hs complete with Spare Armature 


and Co 
JENNINGS, 


West Walls, Newcastle-on-Tyne, 1969 


— 








een emo 


»* 
Pe 





spaiy (Contrifugals a 
ott, (jassels & WV illiamson, 


MOTHERWELL, SCOTLAND. 


— 7940 
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[ihe Manchester § Steam Users’ 


Fer the ton of Steam — Ste Bolle ay pero and 
for the of Boonom the Application 
of pon. 9, Mouwr 

ief Bngineer: C. K. STROMBYRE, M.L.C.B, 

Founded 1854 by Str WILLIAM Farabairn. 

Certificates of Safety issued under the Drag oof and 
Wor! Act, 1901. Com for Damages 
and Liabilities paid in case of Explosions. Engines 
and Boilers inspected during construction. 1479 


[the National Foremen’s 


ASSOCIATION or THE 
nach ont AND ALLIED TRADES. 
Registered under the Trade Unton Act.) 


An Association ‘specially formed to look after the 
interests of Foremen on their Supervisory oon: 








All communications to— Head Offices— 
H. W. REID, $1, High Holborn 
General Secretary. London, W.C.1. 





[tbe Sir John Cass Technical 


INSTITUTE. 
Jewry Street,. Aldgate, H.C, 3. 


DBPARTMENT OF METALLURGY. 


A COURSE of TEN LECTURES accompanied 
by suitable whertany work and practical 


demonstrations 
TH E MBOHANICAL TESTING 
OF B TRTALS AND ALLOYS 


KE. 
Manager and Chief ‘Metallurgist to Martino’s 
Treating and Testing Works, 

On Thursday Evenings, from Seven—Ten p.m., 
commencing THURSDAY, JaNUARY 15TH, 1920, 
at Seven p.m. 

A detailed syllabus of the course may be had 
upon application at the Office of the Institute, - by 
letter to the PRINCIPAL, A> 


THE GREAT WAR EXHIBITIO 











The Crystal Palace will Re-open to the Public 
in May, 1920, with the 


Yreat War Exhibition. 


H.M, Office of Works has taken the whole 
of the Exbibiting Space on the Main Floor 
for Naval, Military and Aircraft Exhibits, 
iu connection with the Great War. 
§),000 Square Feet of ————s Space will be 
devoted to the 
ENGINEERING AND BLECTRICAL SECTION 
on the Ground Floor (Garden Side). 





Manufacturers who wish 
communicate with the :— 
GENKRAL MANAGER, 

CRYSTAL PALACE, 8.B., 
stating clearly the class of goods it is intended to 
exbibit, and whether the machinery will be in 
motion. Alla plications will be carefully considered 
but the Administrator reserves absolute discretion 
as to granting or refusing space, or allotting space 
in any position, without assigning any reason. 


to sparticipate should 


A Feature, which will doubtless attract great 
attention, will be the comprehensive 
OIL BXAIBITIO 


Full Details, together with Forms of Application 





for Space may be obtained from the :— 
GEN NBERAL MANAGER, C 625 
Crystal Panac F, 8.B. 
[2s C.E. Exams.—Over 300 
by Correspond Coaching. Several 
rizes. Sec. “OO” now pared. (Designs, Spect- 


cations and Quantities). A few vacancies 
Address, 7444 Offices of ENGINEERING, 


Sige rer Courses for 
B.Sc., Inst.0.B., I.Mech.B., ALL TEcHnr aL 
Exams. jal Courses and ‘Bingle Subjects. 
Fees  -—, —For full rticulars apply to 
Mr. TREVOR W. eg PS, B.Sc. Honours 
(Rng. ), A-MAIL.C. 8-10, Trafford Chambers, 

outh John Btvect, ‘Liverpool 8071 


nst. U.i., 1. Mech. E., B.Se., 
and all sag by Repetnstions, —Mr. G. P. 
KNOWLES, M. C.B., F.8.1., 
Mi San 1 'PREPARBS © GaNDIDATHS personally 
or by correspondence, Hundreds successes. 
Courses may commence at any time30, Victoria 
St., Westminster, 8.W. 8072 


open.— 


L2 d Surveying. .—Courses 
are now being held by D.8. MALDEN, 
suitable for those taking up work in England or 
abroad. New Courses just commencing, aa 
tus, apply 46, Central Hill, Upper Norwood, S 


‘\ \ ny) 

nst.C. K. &Inst.Mech. E. Renin 
—A Practical Bngineer, A.M.I.C.B., &c. (re- 
cently demobilised), has now resumed coaching for 
above by CORRESPONDENCR, after 11 years’ 
highly successful pre-war ex . Beparate 
ip may be taken. Excellent testimonials. 

Fees moderate. »O 00, Offices of BN@INERRING. 


Hyagineerin Special Classes. 


‘ nes, gress Welt gertion, 
Wireless Course, tag am 
Pract. Maths. and Caloulus.—PBNNINGTONS 


University Tutors, 254, Oxford Rd., Manchester. 








TENDERS. 
AUCKLAND HARBOUR BOARD, 
NEW ZBALAND. 


[lenders are Invited for the 
SUPPLY and et of TWELVE (12) 
ea (and alternatively for Three-ton) SEMI- 
BALANCED-JIB, LEVEL - LUFFING 


RTAL, 
BLECTIIC CRAN 


SPECUFICATIONS can be obtained at the Office of | My 


Board's Agents on 
of Two Guineas. 
of the Board’s Agen 
Messrs. W. & A. McARTHUR, Lrp.,, 
es Street, 
ripplegate, Lon London, B.O. 2. 
aie to Hg A noon on Sept. Ist, 
920, addressed, The CHAIRMAN, Harbour . 
ye fame New Zealand, 


Bh ae of a deposit (returnab!e) 
wi ngs on be seen only at the 


603} and 2. Copies of the drawin 


O 444) 5.W.1 





THE SOUTH INDIAN RAILWAY COMPANY, 
LIMITED, 
prepared to receive pl 


r[lenders | for the Supply of :-— 


i nde fork be ah as ty SPRINGS for 
Metre “sinc in BS Stock. 
might Stk ‘STH BULSTER 
Specifications and jo. of hia may be 
obtained at the Company’s Offices. 
Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked “‘ Tenders for Volute, and Helical Springs,” 


2. 


or “ Tenders for Bight Steel ‘Single Bolster’ Timber | 


Trucks,” as the case may be, must be left with the 
undersigned not later than Two p.m, on Wednesday, 
the 28th January, 1920, 

A charge, which will not be returned, will be 
made of 20s. for each copy of Specifications Nos. 1 
may be obtained at 
the office of ROBERT WHITER, Esq., M.Inst.C.E., 
Consulting Engineer to the Company, 3, Victoria 
Street, Westminster, S.W. 


er, 
Ww. B. REYNOLDS, 


for Managin Director. 
eigeces F Pavement House, e 


London, 8.0.2. 


a. 2a R. 
MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD. 
(Huts anp BuILpine Mavrertiats Secrion.) 


Ro Sale by Tender. 


TINMAN’S SOLDER. 
(50% Tr.) 
ders are Invited for about 11 


Ten Tons of TIN. 
MAN’S SOLDER, in Cwt. Bags or 


xes, lying at 


35 | Southall, Shepherd’s Bush and Hayes. 


Samples and full particulars with Tender Forms 
and permits to view may be obtained from 
DISPOSAL OFFICER, Kastern Area, 
Room 106, Charing Cross Buildings, 
W.C. 2 


Nore.— For particulars of other Government 


Property for Sale, see Surplus, price 34., at all Book- 
stalls; or by quarterly subscription of 2s. t free, 
payable in advance to the Director of Pu blicity, 


Ministry of Munitions, Whitehall Place, S.W. 1. 


0 628 
a. o AB R. 


MINISTRY OF MUNITIONS, 
BY DIRECTION OF THE DISPOSAL BOARD. 
(Lanps, BuILDINGs AND Factories SEcrioxs.) 








or Sale by Tender. 


GOVERNMENT CARTRIDGE FACTORY No. 3, 
Blackpole, Worcester, 


To be SOLD by TENDER in One Lot, subject to 
certain conditions. 


The following is a brief description :— 


SITUATLON.—About two miles N.K. of the City of 
Worcester, adjoining the Worcester and 
Birmingham Canal, with access from 
Blackpole Koad. The nearest. Goods and 
Passenger Station is Fernhill Heath 
(G.W.R.), about two miles distant, but there 
isa Passenger ‘‘ Halt” at the Factory. 


ARKA OF LAND.—The total area of the property 
is about 68 acres, divided into two portions 
by the Great Westera Railway (Oxford and 

oreester Line). The land has been 
developed with roads, drains, sewers, at the 
expense of the Ministry, and ‘these improve- 
ments are included in the Sale. 


CONSTRUCTION.—The main buildings are mostly 
permanent and well built of brick with 
ruberoid or asbestos slate roofs. The sub- 
sidiary buildings are partly brick built, 
roofed with ruberoid, partly timber framed 
with ruberoid, asbestos slate and stellonite 


roofs. 
The principal buildings comprise :— 
Floor Area 
Ft. Super. 


Case and Bullet shop with aes 


and small buildings adjoining .. 86,332 
Annealing shop with additions .. 19,273 
Carpenters shop, Power and 

Tractor houses’... 11,391 
Boiler house 4,423 
Canteen .. as 16,226 
Inspection and General ‘Store, 

Loading k, and small addi- 

tions ... * be bie és 42,411 
Main Shop ‘ 8,060 

The remainder of the buildings : 
include :— 

Manager’s Bungalow, Cycle Shed, 

Laundry, Stores, Female Dress- 

ing Rooms, Cap Factory, Maga- 

zines, etc. 

Total floor area of buildings about 230,000 
ft. super. 


The buildings were erected by the Ministry 
in, 1916-1917, and have been used for the 
manufacture of Small Arms Ammunition. 

LIGHTING AND POWER.—Electric and Gas. 
Public Supply. 

HBATING.— Low pressure steam shops, Electric 
offices. 


WATER.— From Corporation Main, 


SIDINGS.—Private sidings have been. laid down 
and are connected with the main line. 
CANAL.—The Worcester and Birmingham Canal 
passes along the south portion of the factory 
and affords good water facilities for traffic, 
and a loading wharf has been constructed 
for that purpose. 
Forms of Maram gs Conditions of Sale and Pian 
be obtained B,; application to the CON. 
TROLLER, Land and Factories Section, Disposal 
Board, Woe Srees Buildings, Embankment, 
Note.—For lars of other Government 
Whe ae for Sale, see Surplus, price 3d. at all 
is; or A - mepaae, | subscription of 2s. = 
po ape advance to the Director of Public 
Ministry of Munitions, Whitehall Place, Lonaon, 


s 


BOMBAY BARODA AND CENTRAL INDIA 
RAILWAY COMPANY. 


The Directors are Prepared to receive up to noon 
on- TUESDAY, \3th January, 


‘ i ‘enders for the Supply of 
STEEL MATERIAL. 

Tenders must be made on forms, copies of which, 
with specification, can be t-e obtained at these offices 
on payment of 2:/- each (which will not be returned). 

© Directors do not Lind themselvés to accept 
the lowest or any tender. 
8. G. 8. YOUNG, 








ae: 
a 110, Bishopsgate, B.C. 2 
23rd December, 1919. O55 
MUNICIPAL COUNCIL os JOHANNESBURG, 
Contract 


aled Tenders, endorsed 


e 
S “ Contract. 569,” will be received by the Town 
Clerk, Tender Box, Munici; al Offices, Johannesburg, 
not later than roon, 4th March, 1920, for 
1000-4 in. WATER METERS. 

Conditions of Contract and Tender Form can be 
viewed at the Council's London Agents, Messrs. 
BE. W. CARLING & UO., 8t. Dunstan’s Buildia 
St. Dunstan's Hiil, London, E.C. 3, and co es 
obtained on deposit of 10/6 

The lowest or any tender will not necessarily be 


accepted. 
2 RS. L. TAAFFH, 
Controller of Stores. 


C594 


Johannesburg, 
6th Nov., 1919. 


FULHAM, 5.W. 


[lenders are Invited: for the 
Desirable 
LEASBHOLD PREMISES 
WORKSHOPS 
and 
OFFICES, Erc., 


known as ‘* ROMAN WORKS,” Claxton Grove, 
Fulham, 8.W., together with 


THE MACHINERY and PLANT and TENANTS’ 
FIXIURKS and FITTINGS, TOOLS and 
UTENSILS, STOCK, Kre. 


With Possession. 
Formerly used for Nut and Bolt Making, Boring, etc 
TO BE SOLD BY PRIVATE TRBATY. 


TERM 21 YEARS from Xmas, 19)7. 
(Determinable.) 


RENT £60 per annum and Insurance Premium. 


May be viewed by appointment, and Forms of 
Tender to be obtained trom T. G., 186, Shaitesbury 
Avenue, London, W.C. 2. C 578 


HARROW, WEALDSIONB, MIDDLESEX. 





Fo Sale by Private Treaty. 


FREEHOLD FACTORY PREMISES, 
WORKSHOPS and OFFICES. 
Tenders are Requested for the above, known as 
FROGNAL WORKS, 
Frognal Avenue, Wealdstone. 
(Five minutes from L, & N.W.Rly. Station.) 
Including the Fixtures, Fittings andi Utensils, 
Machinery, Piant, Stock, Tools, etc., of the 


Gramophone Sound Box and Gramophone Motor 
Assempblers-Welding Works, etc., etc. 
WITH VACANT POSSESSION. 
May be viewed by appointment 
Forms of Tender to be obtained by post from 
T., c/o Frognal Works, Wealdstone, Midd a... ase 
‘ 
HARROW, WEALDSTONE, MIDDLESEX. 
[renders are Invited for the 
DESIRABLE LEASEHOLD 
FACTORY PREMISES, 
WORKSHOPS and OFFICES, 
STORES, Erc. 
RENO WORKS, Soseese Pamcane, WEALD- 





Together with the Stock, also Machinery and 
Plant, Tenants’ Fixtures, and Fit'ings, Tools and 
Materials, etc., used for manufacturing Gramo- 
phones, Accessories, and Repetition Work. 

With Possession. 
TO BE SOLD BY PRIVATE TRKATY. 
Term 999 Years from Mideummer, 1919. 

Rent £100 per annum and Insurance Premium. 

May be viewed by appointment, and Forms of 
Tender to be obtainet from T. G. F., Reno 
Works, Wealdstone, Mi.idlesex. C 580 





G. R. 
MINISTRY OF OF MUNITIONS. 


BY DIRECTION OF THR DISPOSAL BOARD. 
(PLANT AND MACRINERY SECTION.) 
Fo Sale, by - Public Tender, 
MARINE DIESEL ENGINES. 

ONE SET TWIN SCREW ENGINBS, consisting 
of two reversible 8 cylinder Vickers Engines of the 
4 stroke cycle type, adjusted to develop 630 B.HP. 

per engine, running at a speed of 320 we 

gines complete with atl necessary auxi ary 
Klee peapelith: oterm chats” ont 
set of 6 gear. sO peller stern ft 
loose coupling, thrust shate, Cast steei boss for 
“A” bracket, stern tube with gland and bushes; 
Rotary Water Pump. Billets for forging intermediate 
shaft, and one 15 Kw. Generator. 

LYiN NG AT—Messrs. Vickers-Petters, Ltd., 


IPSWICH, 
PUBLIC TENDER CLOSING litu JANUARY, 


I 

For Tender Forms and Permits to View, apply to 
the OUNTROLLKER, D.B.1.(e), Charing Cross 

Emtankment Buildings, oman » W.C. 2. 
NOTE.—For particulars of other Government Pro- 
ery, y for Sale, see ‘‘SURPLUS,” price 3d., at all 
stalls ; or by quarterly subscription, 28. poat 
ce the rector of 


Easley miro oe Dee S 
1. - C 386 


machinery, pumps, compr 











renders are Invited for # 
SUPPLY of a Small BLECTRIC ape » 


suitable for a Ship’s Company of 400, also es 


for erection of same.—Address, C 673, Ofc t 
ENGINEERING. 4 


CITY OF COVENTRY. > 
TRAMWAYS DBPARTMENT. — J 
TENDERS FOR STREL TRAMWAY RAILg, 


The Tramwa 
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s Committee of the Coveniry 
poration invite : 


[lenders for the Supply : 


DELIVERY, carriage paid, to P Lon 
and North Western Rat!way Station, Coven: r 
1000 tons of B.S. No.4 STHEL TRAMWAY k& 
at 105 Ibs. sah Prague Specifications, Conditio is 
Forms of Tender may be obtained on application 
Mr. T. R. Wurrexrap, General eee: 
Engineer, Priestley’s Bridge Depot, Coveniry. 
Tenders, stating the date of delivery, are to 
addressed to the Chairman of the Tramways 
mittee, Priestley’s Bridge Depot, Stoney Sian 
Road, Coventry, and endors Tramway ltails’ 
not later than 10a.m.on Tuesday, 20th January, 1%; 
The Committee do not bind themselves to ace 
the lowest or ay tender. 
GEORGE SUTTON, 
Town Clerk. 
Council House, Coventry, 
___30th December, 1919. 


CITY OF COVENTRY. 
TRAMWAYS DEPARTMENT. 


TENDERS FOR TRAMWAY GRANITE 
PAVING »dbETTS. 











The Tramways Committee of the Coventry 
Corporation invite 


[renders for the Supply and 


DELIVERY, carriage _ to any of the 
London and North Western Railway goods yards, 
Coventry, as may be specified, of 600u tons of 
Leicestershire, or equivalent, GRANITB PAVING 
SBITS, 4 in, wide by 5in, deep. 

Specilication, Conditions and Forms of Tende 
may be obtained on application to Mr. T. 8. 
WHITEHEAD, General anager and Engineer, 
Priestley’s Bridge Depot, Coventry. 

Tenders, stating the date of delivery, are 
be addressed to the Ohairman of the Tramway 
Committee, Priestley’s Bridge Depot, Stoney 
Stanton Road, Coveniry, and endorsed *' Granite 
Setts,” not later than 10 a.m., on Tuesday, 20th 
January, 1920. 

The Committee do not bind themselves to ac cept 
the lowest or any Tender. 

GEO. SUTTON, 

Council House, Coventry. Town Clerk, 

_ 30th December, 1919. C 68 


~~~ PORT OF BRISTOL. 


FERRO- CONCRETE WHARF, 
ROYAL EDWARD DOCK, AVONMOUTH, 


The Docks Committee invite 


[lenders for the Construction 

of a DEEP WATER FERKO-CONCRETE 
WHARF, about 590 ft. long, at the Royal Edwan 
Dock, Avonmouth, 

On and after Monday, December 29th, 1919, s 
copy of the Form of Tender, General Conditions, 
Specification, Schedule of i rices, and a copy of the 
Contract Drawings can be obtained from the under- 
signed on production of a receipt shewing thats 
deposit of 25 has been paid to the Secretary of the 
Docks Committee, to whom all cheques must be 
made payable. The deposit of 25 will be returned 


.| herewith to all bona fide Tenderers. 


Tenders must be enclosed in a sealed envelope 
endorsed ‘* Tender for Ferro-Concrete Wharf,” and 
addressed to the General Manager and Secretary 
of the Bristol Docks Committee Docks Office, 1, 
Queen Square, Bristol, and must be delivered to 
him, accompanied by the prescribed documents and 
drawings, betore Ten a.m. on Monday, the 26th 


January, 1920. 
THOMAS A. PEACH, 
Engineer's Office, Engineer. 
vonmouth Docks. 
19th December, 1919. C 48 








APPOINTMENTS OPEN. 


WIGAN AND DISTRICT MINING AND 
TECHNIVAL COLLEGE. 


W anted, Lecturer in Engi- 

NEERING. Salary according to scale 
Maximum £450, with possibility of subsequent 
increase to £500. Initial salary upto accoi ding 
to qualifications and experience.—Furtber parti 
culars may be had from the PRINCIPAL, to whow 
applicatious should be sent as early as a. Z 





wae CITY OF BIRMINGHAM. 
WATER DEPARTMENT. 
APPOINTMENT OF SECRETARY. 


The Water Committee invite 


A Bplications for theSecretary- 
SHIP of the Corporation Water Department. 
The on appointed will, subject to the contro! of 
the Water Committee, have charge of the commer 
cial and financial side of the Department, and must 
have a sound commercial training with responsible 
experience in some large mercantile, manufacturi 
or water supply. undertaking. He will be requi 
to give his whole time to the duties of his office, 
and must not engage in private work of any kind. 
The appointment will be terminable by either party 
at any time on three months’ notice. 
The successful candidate. will be required to con- 
tribute to the Corporation Superannuation Sche me. 
Applications, staring age, salary required, present 
occupation and previous a. should be sent, 
accompanied by copies of not more than three 
testimonials, acdressed to— 
THE CHAIRMAN, 
Water Committee, 
Council House, 
Birmingham. 
Kach application must be endorsed on the envelope 
‘* Appointment of Secretary,” | we ae ag this 





office not later than noon, ‘ee 
Y. i. ©. WILT: ike, 
Council House, ‘ Town Clerk 
Birm " - 
22ud December, 1919. C i) 
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AN APPROXIMATE METHOD OF TESTING 
AEROPLANE WING RIBS.* 


By N. W. McLacutax, D.Se.Eng., M.LE.E. 


1. Introduction.—The stresses which occur in 
a wing rib when an aeroplane is in flight are due 
chiefly to the tension in the warp and weft threads 
of the fabric. These tensions are the resultants of 
the initial tensions, and those caused by the air 
pressure, either positive or negative, on the fabric 
constituting the upper and lower surfaces of the 
wing. The resultant tensions under given con- 
ditions of flight depend on (a) the shape of the wing 
section ; (b) the spacing of the ribs, (c) the method 
of attachment of the fabric to the wing, (d) the 
tautness of the fabric after doping. The magnitudes 
of the stresses which occur in the ribs and the 
attached framework depend on the design of the 
wing. The magnitudes of the stresses for a wing 
of definite design depend, among other things, on 
(a) the weight of the aeroplane, (6) the angle of 
incidence of the chord. In prescribing a test for 
aeroplane wing ribs, the case in which the distri- 
bution of air pressure over the section is such that 
the stresses, due to normal loading, are most liable 
to cause fracture at the smallest load factor, should 


total load at* fail 
be chosen (load factor i LL 


unit load.). 
This case will generally occur when the angle 
of incidence is such that the aeroplane stalls. 
The stresses are not greatest when stalling occurs, 
because in this case the aeroplane just supports 
its own weight, and the load is, therefore, normal 
in magnitude. Stresses of greater magnitude 
occur in spinning and in flattening out after a nose 
dive. In these latter cases, however, the load on 
the machine is greater than its own weight, and the 
stresses are therefore in excess of those under normal 


maximum stress on rib 
loadi i tr. 
ng, although the ratio load on rib 
is less than that when stalling occurs. 

2. Distribution of Air Pressure over the Wing 
Section.—Suppose that the distribution of the air 
pressure on the upper and lower surfaces, normal 
to the chord, when the aeroplane is on the point 
of stalling, i.e, when the lift coefficient is’ a 
maximum, is given by Fig. 1.¢ The maximum rate 
of loading occurs near the leading edge, and causes 
large stresses in the portions of the ribs between 
that edge and the front spar. It is required ‘to 
apply a system of forces to the ribs such that the 
stresses therein will be the same as those produced 
by the forces acting on the fabric constituting the 





* The test described herein applies to ordinary ribs 
and not to box or com ion ribs. 
t The effect of drag will not be taken into account. 








upper and lower surfaces of the wing, according to 
the distribution shown in Fig. 1. Also, the forces 
should be modified to comply with the distortion 
of the wing section and the consequent alteration 
in the air pressure distribution as the load on the 
ribs is increased up to that at which fracture occurs. 
The desired distribution of pressure and stresses 





























could be obtained if a portion of the wing were 
tested in a large wind channel. In order to cause 
fracture, which is the criterion by which ribs are 
judged, it would be necessary to obtain a wind speed 
of over 250 m.p.h. For ordinary laboratory work, 
this procedure is clearly out of the question. 

By inverting the wing, placing it on suitable 
supports and loading the lower surface with sand, 
in accordance with the configuration of Fig. 1, 





sand at that point. The pressure on the surface 
is not proportional to the height, however, and 
may be zero if the sand is wet. The latter con- 
dition, t.e., wetness, is essential if the configuration 
of the diagram is to be maintained at several 
times normal load, Even if the method were 
satisfactory, i.e., if the pressure was proportional to 
the height, there would be two defects remaining : 
(1) The whole of the load distribution on the lower 
surface cannot be obtained simultaneously, since 
the sand has to be applied in portions and shaped 
afterwards with a templet; (2) no provision is 
made for the load on the upper surface. 

In laboratory tests the effect of the air pressure 
distribution can only be represented approximately. 
This is accomplished most readily by applying a 
series of static loads to the ribs, due consideration 
being given to the way in which the load is trans- 
mitted from the fabric to the -wing framework. 

3. Load Distribution in Warp and Weft Threads 
of Fabric.—The effective air pressure acting at any 
part of the upper or lower surface of a wing depends, 
for given conditions of flight, on the position of 
the vent holes. These are usually situated in the 
fabric on the lower surface at a distance of 1 in. 
to 14 in. from the trailing edge. In Fig. 1, this 
distance has been set off to scale, on a horizontal 
line, from the right extremity of the curve, and pro. 
jected vertically upwards to meet the lower surface 
pressuré curve in the point B. Through this point 
a horizontal line AB Cisdrawn. This is the datum 
line, or line of pressure within the wing. ‘All 
pressures above this line are positive (pressure on 
lower surface), and below the line are negative 
(suction on upper surface). Moreover, the areas 
above and below the line A BC represent, respec- 
tively, to some scale, the loads at 90 deg. to the 
chord, on the two surfaces of the wing. If the 
fabric were punctured at some part of the section 
other than near the trailing edge, the distribution 
of the pressure on the surfaces would be quite 
different. Suppose the vent holes were situated 
in the upper surface half-way between the leading 


} and trailing edges; the datum line would then 


be XX!, thus giving an enormous increase in 
pressure on the lower surface. Two vent ‘holes 
at points of unequal pressure would mean a circu- 
lation of air inside the fabric. It is riot proposed, 
however, to take these cases into consideration. 
Case of Flat Rectangle.—The load on the fabric 
caused by the air re is taken the 
warp threads and vartly by the wn. te aide 
to obtain some idea of the tensions in the warp and 
weft threads of the fabric between two adjacent 


| Tibs, the case illustrated in Fig. 2 will be con- 


the effect of the air pressure on that surface would | sidered. A rectangular piece of fabric rendered 


be reproduced, provided the pressure at any point 
on the surface was proportional to the height of 


| non-porous, is clamped in such a way that gaseous 


pressure can be applied to the lower surface. The 
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of the gas causes tensions in both the warp 
and weft threads, and the fabric assumes a curved 
surface in order that the sum of the vertical 
components of the tensions round the periphery 
shall balance the vertical component due to the 
pressure. The relation between the pressure and 
the tensions in the warp and weft at any point on 
the surface is given by the expression : 
b tad T,/R, + T2/Re, 

where p = pressure, 

T, = tension in warp, 

Te = tension in weft, 

Ri = rad. of curvature of warp in plane, con- 

taining normal to surface, 
Re = rad. of curvature of weft in plane, con- 
tuning normal to surface. 

This equation can be written p= p + p,, where 
p, and p, may be regarded as the pressures taken 
by the warp and weft respectively. Along the 
edge A B, no pressure is taken by the warp, since 
the radius of curvature is infinite. Along the 
axis X X! the tension and the strain in the warp 
have maximum values, although they are not 
uniform throughout the length of the fibres. Thus 
the tension in the warp fibres over a sect’on by a 
plane parallel to Y Y' increases from zero to a 
maximum at the centre, and then falls again to 
zero at the periphery of the rectangle. Similarly 


Fig.3. 
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with the tension in the weft fibres over a section 
by a plane parallel to X X*. The curve in Fig. 3 
represents roughly the variation in tension in the 
warp at the section Y Y'. If a is large in com- 
parison with 6, nearly the whole of the pressure 
between R and Sis taken by the weft (see appendix). 

Along the edge AD there is no tension in the 
weft, and since the pressure must be balanced, it 
is taken by the warp. The variation in tension in 
the weft along the axis X X! is sketched roughly 
in Fig. 3. The relative amounts of load taken by the 
long-and short sides of the rectangle will depend on 
the distribution of the tensions and on the radii of 
curvature of the fabric round the periphery. The 
distribution of pressure on the warp and weft 
is sketched in Fig. 4, The unshaded area represents 
the vertical Joad on the edges A B, CD, and the 
shaded area, that on BC, AD. 

Case of Aeroplane Wing.—In this case the fabric 
follows a curved surface before the application of air 
pressure, and the distribution of the tensions and 
pressures on the warp and weft during flight will be 
different from that shown in Figs. 3 and 4. The 
fabric may be considered to be firmly secured 
to the lower surfaces of the ribs since it is 
thereon, and the components of the tensions parallel 
to the spars are equal and opposite on either side 
of arib, The fabric on the upper surface, however, 
is attached to the ribs by means of string loops 


tendency for the fabric to be lifted off a rib. The 
string loops, however, are generally taut, and it will 
be assumed that the fabric is secured all along the 
upper surface of the rib. Between the leading 
edge and the front spar, where the curvature of the 
upper surface is greatest, the fabric when viewed 
from above, is concave between the ribs, and it 
appears that it remains thus,* under all conditions 
of flight, unless of course it is very slack. This 
is due to the intial tension of the warp threads 
caused by doping. Under this condition, air 
pressure (suction in this case) tends to relieve 
the tension in the weft and therefore the pressure 
on the rib, unless the fabric assumes the shape shown 
in Fig. 5. Moreover, the fraction of the pressure 
taken by the warp threads, in the neighbourhood of 
the leading edge is greater than that in the case of 
the rectangle. Since the curvature from the front 
spar to a point 6 in. to 9 in. from the trailing edge 
is small, practically the whole of the pressure over 
this region is taken by the weft threads (see 
Appendix). 

The assumed distribution of pressure on the warp 
and weft threads of the upper surface of an aeroplane 
wing is illustrated in Fig. 6. The lower hali of the 
curve is of the form y = k 2*, and extends to the 




















spaced from 3 in. to 5in. apart. In flight there is a 


centre line of the front spar. The upper half of the 





SH) 
ain 
AUN 


OY 


\ 


\S 








WN 














MO 
>) 


(sssoe) H 


curve 1s the image of the lower halt. Since y = 0 
when 2=2,, we get k= b/z,*, and therefore 
y = 6b (x/z,)*. Thus the fraction of the pressure 


n ; 

taken by the weft = y/b = (=) , ata point distant 
1 

X from the leading edge, where x<2,. The fraction 


« 
taken by the warp is evidently 1 — (=) . By means 
1 


of these formulas it is possible to calculate the 
fractions of the pressure on the upper surface, 
at the leading and trailing edges, taken by the warp 
and weft respectively, Ii the ordinates of the curve 
of Fig. 1 are reduced in accordance with the first 
formula, the curves of Fig. 7 are obtained. 

Since the curvature of the lower surface is different 
from that of the upper surface, the distributicn of 
the pressure on the warp and weft will not be the 
same as that shown in Figs. 6 and 7. However, 
since the curve of Fig. 6 is only assumed, the same 
distribution can be used for the lower surface. 
This will probably cause too large a proportion of 
the pressure to be taken by the warp, but in testing 
the rib, such an effect is on the right side, since the 
rib will appear to be slightly weaker, In Fig. 7 
the percentage of the load on the warp is rather 
too high owing to the centre line of the front 





* When the fabric is put on the wing, it is made taut 
and then doped. Moreover, there is considerable tension 
in the warp threads situated between two adjacent ribs, 
since it is easy to make the fabric taut between the ribs, 
where it is unsup It is probable that the initial 
tension in the fabric at the nose of the rib is so 
that the air pressure during flight is insufficient to lift 
the fabric between two ribs. In practice, failure of the 
wing structure (ribs and leading and trailing edges) is 


being taken as 20 per cent. of the chord from 

Ee heatine edge. As a general rule this distance 
will be a smaller percentage, probably from 
14 per cent. to 18 per cent. If the distance had © 
been 16 per cent., the loads taken by the warp 
on the upper and lower surfaces would have been 
approximately 18 per cent. and 7-5 per cent. The 
curves for this case are shown dotted in Fig. 7. 
The curves of Fig. 7, suggest a rough method of 
obtaining the load on the warp. This is as follows : 
draw the centre line of the front spar at 90 deg. to 
the chord to meet the pressure curve in the points 
Y,Y’ and join A Y, A Y’ (see Fig. 7a). Then the 
shaded areas represent the load which is taken 
by the warp. At the trailing edge, owing to the 
shape of the pressure curve, it is inconvenient to 
adopt this procedure. In this case curves may be 
sketched in, after the form of those shown in Fig. 7. 
4. Transference of Tensions in Warp and. Weft 
to the Wing Framework.—The warp threads are 
assumed to be parallel to the planes of the ribs, 
and the tensions in these threacs are taken by 
the leading and trailing edges. The directions of 
the resultant forces acting on these edges are 
inclined to the chord, and cause the ribs to be 
subjected to bending and compression.” For equili- 
brium, the compressional forces on each edge 














(SesoF) 


' 
parallel to the chord* must have the seme megni- 
tude, and the forces on each edge at 90 ceg. to the 
chord must be equivalent to that portion of the 
air pressured diagram allotted to the warp threads. 

Since the weit threads are asevmed to lie in 
planes normal to the chord and to the planes con- 
taining the warp, the tensions in the former are 
transierred directly to the ribs. The components 
of the tensions el to the spars are equal, but 
opposite, on either side of a rib. Thus the forces 
tiansferred to the rib are at right angles to the 
chord. Since the fabric on the upper surface 
is held in place by string loops, the tensions in 
the fabric are transferred by there loops to the 
lower surface.t Therefore the whole of the load 
taken by the weft may be considered to act on the 
lower surface. The vertical loading to be applied 
to the ribs and edges is obtained from Fig. 7. 

When the warp threads do not lie in planes 
parallel to the ribs, there are components of the 
tensions in addition to those mentioned above. 
Similar'y. when the weft threads do not lie in 
planes, normal to the chord and the planes of the 
ribs. These conditions exist to a certain extent in 

ice, thereby causing the transference of the 
cad to the wing framework to be different from 
that cescribed herein. Such conditions are very 
complex and will not be taken into account, since 
the method of testing the ribs is only approximate. 

Effect of Nose Ribs.—In the foregoing, no account 
has been taken of the noce ribs which are situated 





eee 
com) ion ri is } 
found from the loading di ill be on the large side. 





most likely to be due to the pull of the warp. 


t As stated ae it is assumed that the fabric 
is secured all along the upper surface of the rib. 
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midway between adjacent ordinary ribs, and 
secured to the leading edge and the front spar. 
Owing to the diminution in the span of the fabric 
caused by the nose rib, the distribution of the 
tensions in the warp and weft will be different 
from that shown in Fig. 6. Since the fabric is not 
attached to the nose rib, the latter cannot take any 
vertical load when the machine is in flight, and it 
therefore merely supports the leading edge against 
the pull of the fabric (warp). When the wing is 
tested in the manner to be described hereafter, any 
pull applied to the leading edge is automatically 
transferred to the nose rib, which takes approxi- 
mately its appropriate share. Moreover, the dis- 
tribution of the tension in the fabric being assumed 
only, the effect of the nose rib on the load applied to 











pull due to the tensions in the warp of the upper 
and lower surfaces. In general @ will be less than 
the angle of inclination of the tangent to the surface 
at the leading edge (measured on the rib), but in 
practice the latter angle is chosen, since it is 
undesirable to cut the fabric in order to get the 
correct angle. The effect of this is a diminution 
in. the value of H, but this has no serious 
consequences. The value of V at the trailing edge 
is also found from Fig. 7, and the inclination of 
the pull is arranged so that the horizontal com- 
ponents at the leading and trailing edges are 
equal, since for equilibrium this condition must be 
satisfied. From Fig. 7 the distribution of the 
loading is as follows :— 









































Per Cent. 
an ordinary rib will be disregarded. | Load pr totes = carey pao at lead- er 
5. Method of Obtaining Distribution of Load on oe en, tena pe a ae 
the Wing Framework.—Having determined the “a ‘ae yt On one = 22-2 

manner in which the load due to the air pressure Load on weft of lower surface = Area 
on the fabric is taken by the wing framework, the Sy KD A BP A 23-1 
method of obtaining the distribution of the load ADLO ee ed 
in practice will now be described. Let ACK DLG, Load on warp of lower surface ‘at trail- 
Fig. 7, represent the’air pressure taken by the weft, ing edge = Area K D en i 
which is to be applied as a vertical load on the ribs. “ porte yoy een at teeil- ati 
Divide the chord A B into a number of equal or ° 7 a 
unequal parts. Then, the effect of the load dis- 100-0 
Fig8 Fig. 10. 
= ; W Bz 544% 
NX S$ Re bd 2 n ~ & Cy A 
omega ea Rae RRR! chy eh 
2 4 Ay AS a A A a 
Fig.9. 
9 2%, 54% 
i 
{5850.6] 
Wj 4-848 W-"Load = 184-8% 
Fig. i] : 
1 7 4 KNIFE EDGE ATTACHMENT AT L 
L —-— Metal Clip A SECTION AB. 
Walnut ] | o Oo 
Metal Strip | 
Wooden Block ( Walnut) with Vee 
(saso.s) \LowerFlange of Rib” 8 


tribution of Fig. 7 on the lower side of the rib is 
approximately the same as that obtained by in- 
verting the wing, the chord being horizontal, and 
applying a series of concentrated loads equal in 
magnitude to the loads represented by the sections 
of Fig. 7. The loads would act through the centres 
of gravity of their respective sections: If a large 
number of sections are taken, especially at the nose 
where the slope of the loading curve is greatest, the 
centre of gravity of any section may be assumed to 
lie midway between the ordinates on either side. 
The fractions of the total load on the rib are 
calculated with the result represented in Fig. 8. 

The arrangement for loading the rib to 
correspond to the loads imposed by the tensions 
in the weft is obtained in practice by means of 
a system of levers, grouped as illustrated in 
Fig. 9. For the sake of convenience in manipu- 
lation, the levers are arranged in two groups.: 
(a) From the leading edge to the front spar, 
(6) from the front spar to the trailing edge. 
When the requisite vertical forces P and Q are 
applied and the lengths of the levers are cor- 
rectly adjusted, the pressure distribution is the 
same as that of Fig. 8. The application of the 
load at a series of points. along the chord, 
approximates to the effect of the tensions in the 
string loops attached to the fabric constituting the 
upper surface. 

We have now to consider the other forces which 
act on the wing framework due to the tensions 
in the threads of the warp. These forces act on 
the leading and trailing edges. In Fig. 7 the shaded 
portions at the leading and trailing edges represent 
respectively the vertical components of the load 
transferred by the fabric to these edges. The pull 
to be applied to the leading edge is P = V/sin 6, 
where V is the fraction of the total vertical load 
represented by the shaded areas on the left of Fig. 7, 
and 6 is the inclination, to the chord, of the resultant 


The application of the forces to a rib and to the 
leading and trailing edges (as determined in the 
manner already indicated), is shown diagrammati- 
cally in Fig. 10. Using a system of pulleys, cables, 


bars, and the small levers described above, the |’ 


distribution of the Joad on the wing framework 
can be applied simultaneously by adding a weight 


to a suspended platform. A representative loading 
is as follows :— 
Per Cent. 
Horizontal component at leading and 
trailing edges - = 54-3 


Vertical component at leading edge ... = 31-4 
Vertical component at trailing edge ... 1-2 
6, is assumed to be 30 deg. 

6. Description of Apparatus Used during Tests.— 
The levers, which are made from hard weod, pre- 
ferably walnut, are fitted at one end with a knife- 
edge fixed ‘securely in position. An adjustable 
knife-edge and an adjustable groove to receive the 
knife-edge of the lever in the next tier, are arranged 
on the lever as shown in Fig. 11. Adjustment is 
necessary in order that the apparatus can be ured 
for testing wings with different chords. The knife 
edges of the lowest tier of levers rest in metal vees 
or grooves fixed to walnut blocks 1 in. eqvare and 
about % in. thick. This is illustrated in Fig. 11. 
Since the ribs are often only } in. wice, it is evident 
that an arrangement such as that shown in Fig. 10 
when applied to one rib is unstable. In order to 
obtain stability, a set of levers is arranged over each 
of two adjacent mbs, similarly situated with regard 
to compression ribs, and the loads P and Q are 
applied by means of cross-bars resting on the 
uppermost levers of each set. To the centres of the 
cross-bars cables are attached, thus connecting the 
systems of levers above and below the inverted 
wing. The cables pars through small holes in the 
fabric. When a load is applied, the stability of 
the arrangement is increased by the friction 





at the knife edges and that between the wooden 


blocks and the ribs, and by the lowerng of the 
centre of gravity of the whole system due to the 
position of the oad, If there is a tendency for the 
levers above the wing to fall sideways (this may 
oceur if the lower surface has a large curvature), 
and if distortion occurs du_ing test, thin strips of 
wood can be nailed to the uppermost levers and 
secured to uprighis at the end of the wing. The 
load required to bend such strips is negligible. > 
Adjusiment of Apparatus.—A portion of the 
wing about 6 ft, in length, or of sufficient length 
to include at least four ribs, so that the two centre 
ribs are tested, is covered with fabric,;the latter 
being doped to produce the initial tensions. The 
wing is mounted in an inverted attitude on. two 
trestles, shaped as shown in Fig. 12, to that the 
chord and the centre lines of the spars: are 
horizontal The ribs to be tested are. situated 
between the trestles. Two pulleys with ball 
bearings are carried on horizontal cross-bars (the 
pulleys being at the centres of the bars), which 
are rigidly fixed to the trestles, The heights 
of the pulleys are arranged so that the forces 
at the leading and trailing edges are applied at 
angles @, and 65. as shown in Fig. 10. These forces 
are tranemitted directly to each of the two ribs 








under test by means of double strips of fabric, 














Fig 12. Inverted Wing 
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2 in, wide, coped to the lower surface of the wing 
and situated immediately over the ribs. The two 
strips from each rib are eld by an adjustable grip, 
of the form illustrated in Fig, 13, and steel cobles 
run from the centre of the grip over the pulleys 
to the system of bars hebent the ‘wing, The 
load is applied to a platform sugpenced frcm' the 
lowest bar. The weight of ih platform, “the 
remainder of the mechanism and the ‘portion of 
the wing under test, should inidluded in’ the 
load, although the mechaniem is quite light!’ A 
general diagrammatic view of the apparatus as 
arranged for a test is illustrated in Fig. 16, pege 4. 

Owing to the complexity of the apparatus it 
would not be He a to test more than (wo ribr at 
once.* Moreover, during the test, the bracing 
effect of the remaining portions of the wing should 








* Four ribs can be tested by placing the blocks of the 
lever mechanism midway between two adjacent ribs. 
The span between the two ribs is bridged by wooden 
bars on which the blocks rest. As a general rule this 
= is only adopted when the spacing of the ribs 
is small. 
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be eliminated as far as possible, since it could not be 
relied on during flight. It is necessary, therefore, 
to cut portions about } in. long out of the leading 
and trailing edges and stringers, on the outsides of 
the ribs under test, as shown at A, D, E, H, J and K 
in Fig. 14. A certain amount of support is obtained 
from the spars, but this cannot well be eliminated. 

Since the ribs are deformed as the load increases, 


the distribution of the air pressure would wea 


owing to the change in curvature of the wing section. 
This cannot be allowed for during the test. The 
weakest part of the ribs is generally the nose or the 
trailing edge, especially the former if the front spar 


tribution of pressure at various sections along the 
wingis known.* 
Let A; = Area of equivalent uniformly loaded 
top wings (square feet). : 
Let Ae = Area of equivalent uniformly loaded 
bottom wings (square feet). 
Then effective equivalent area of wings 
= Ai + 4/5A¢e 
_ = Ai + 0°8A2 pails i 
-*. Mean air pressure per square foot of effective 
equ.valent wing area at unit load: — 


Ww 
yey Pm (Ib./sq. ft.) 


Since the rate of loading on the bottom wing is 





is not near the leading edge. Owing to the deflection 
of these parts, a large amount of load is taken by the 


only 0-8 of that of the top wing, the units of load 


| for ribs in the two wings will be in the ratio 0-8 to 1 
respectively.. In general it is not worth while to 
make the ribs different in the two wings, so that the 
It is found in practice that the load factor | larger load unit can be used for both. The load 
of the portion of the rib between the | placed on the platform is greater than the vertical 
is greater than that of the remainder of the rib, 

particularly the nose. The reason for this is | IS Chae, Load 

to be found in the construction of the rib. It is | " 7 
Fig.15. 


fabric. As the test the fabric should be 
cut along AB, CD, EF and GH (see Fig. 14). 





primarily designed so that any part of it will 
stand a certain load factor. The construction | 
of the nose must, therefore, be such that it | 
will not fail before this load factor is reached. 
This settles the dimensions of the webs and flanges 
on the two surfaces. For simplicity of manufacture, 
the same section is preserved throughout, with the 
result that unless the spars are very widely spaced, 
the centre portion of the rib is much stronger than 
the remainder. Failure at the nose, i.e., between 
the leading edge and the front spar, is partly due to 
buckling and partly to bending and shear. Com- | 
pression failures often occur in the web of the | 
centre portion of the rib, but these are not always 
serious. 
7, Measurement of Deflection of Upper Surface of | 
Rib.—A simple way of measuring the vertical dis- | 
placement of any point on the upper surface of a | 
rib (which is underneath when the wing is inverted) | 
is to attach scales,* suspended by string so that | 
they always remain vertical, at various points along | 
the rib, from the leading to the trailing edge. The 
vertical displacement is measured by means of a | 
surveyor’s level. Since the spars are deflected also, | 
it 18 necessary to measure these deflections and to | 
reduce the deflections of the other parts of the rib 
to aline through the spars as datum. Within certain 
limits of loading, the distance between the upper and | 
lower flanges of a rib is approximately constant. | 
Knowing the vertical displacement of the upper | 
flange, it is possible to draw the shape of the rib at | 
various stages of loading. The load can be put on | 
either in units (once normal load), orin half-units, up | 
to three times normal load, After this, half-units 
should be used, and when fracture is imminent, 
small amounts should be added so that the correct | 
load factor at fracture is obtained. The distance | 
between the lower side of the suspended platform 
and the boards beneath it should never exceed a. 
fraction of an inch after three times normal load. 
Thus, when failure occurs, the rib is not completely load applied to the ribs, owing to the forces at the 
smashed and the failure can be i after | leading and trailing edges being inclined to the 
removal of the fabric. Time must be allowed | vertical. In the case cited above, the load on the 
for the rib to attain its largest deflection | platform plus that due to the mechanism and the 
corresponding to a certain load. This point is portion of the wing under test, is 135 times the 
easily ascertained by reading the level periodically | vertical load on the ribs, i.e., W, = 1°85 W. 
and noting when the deflection is constant. It is! In conclusion, it should be mentioned that several 
rather difficult to say what constitutes failure, but | sete of apparatus have been constructed and different 
in tests of this nature a slight failure often occurs | types of rib tested. Practical difficulties would 
somewhere, at a load smaller than that required to naturally be expected to arise in using such com- 
pee serious failure or fracture. The latter, | plicated apparatus. This, however, is not the case, 
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Fig.l6. APPARATUS FOR TESTING 
AEROPLANE WING RIBS. 








owever, is probably the better criterion. 

8. The Magnitude of the Load to be Applied to a 
Rib.—The unit of load on thé wings due to the air 
pressure in no-mal flight : 
== Wt. of machine — Wt. of Wings, including top 
centre section = Wm — Ww» = W (Ib.) 

This load 1s assumed to be divided up between 
the top and bottom wings, so that the ratio of the 
rates of loading is as 5:4. Since the rate of 
| , t.e., the  gaay per square foot of wing area, 
varies from the body of the machine to the wing tip, 
it is necessary to find the length of the uniformly- 
loaded wing of constant chord, equivalent to that 
of the actual wing. This can be done if the dis- 


| for the stability of the levers and blocks is such 
that they remain on the rib excepting in the case of 
an absolute collapse. As stated previously, this 
should not be allowed to happen. When the lengths 
of the levers have been adjusted to suit the chord 
of the wing and the latter is covered with fabric, the 
time taken to arrange the whole of the apparatus 
and conduct a test is about one hour and a half. 





APPENDIX. 
Let the ourve of Fig. 15 represent the shape of the 
weft threads at Y Y* in Fig. 2, and assume that 
this curve is an are of a circle. If we make the 





“* Loaded wooden laths to which paper scales are 
attached, or on which scales are nedhel. 


* The variation occurs chiefly at the wing tip where 
the rate of loading falls off. 








further assumption that the tension is the same 
throughout the length of thread (this is, of course, 
not true in practice), the strain is constant through- 
out the length. 








Strain = extension _ arc — chord 
original length chord 
_ Re@-b 
ew UF 


i & (sina b/R — b/R). 


If b/R is small, we may write sin—1 b/R = z + Le 
Thus strain = R ° od = a 

b R5 Re 
Now R = 62/2 h, when A? is small compared with 62. 


4h? 


Hence strain along the weft = 


Similarly the strain along the warp = 


- 
ale 


aed Strain along weft at centre _ (a/bye 
Strain along warp at centre : 

If we assume, in additicn, that the stress in 
pounds per inch of width, is proportional to the 
strain (strictly speaking this elso is incorrect), then 

— in weft at centre _ (a/b) 

‘ension in warp atcentre 
If a = 5b, this ratio is 25/1. 

The above is a rough outline of the reason for 
neglecting the tensions in the warp threads between 
the spars of an aeroplane wing, in comparison with 
the tensions in the threads of the weft. 











ESTIMATING RIVER-FLOW FROM 
RAINFALL RECORDS. 
By Lieutenant-Colcnel J. E. E. Craster. 

THE simplest and most accurate way of ascertain- 
ing the amount of water flowing in a river is, of 
course, to measure it. But this involves taking 
continuous, or at Jeast very frequent, measure- 
ments for a period of years. Unfortunately, very 
few measurements have been taken in the British 
Isles, and where they have been taken, the results 
are often discordant, and therefore unreliable. A 
much quicker way is to ascertain the rainfall in the 
catchment basin from meteorological records, 
and to assume that the flow in the river represents 
a percentage, or rather a mathematical function, of 
the total rainfall in the catchment basin. But in 
this case we are dealing with several unknown 
factors. American records show that the total 
flow in various rivers varies from -3 to -6 of the 
total rainfall. In fact, the river flow is not a fixed 
percentage of the total rainfall, but varies with local 
conditions. 

Let us try to visualise the actual facts. They are 
approximately as follows. When rain falls it first 
wets the leaves of the grass, or other crop, which is 
on the ground. Only after the leaves have been 
covered with a thin film of moisture does any rain 
drip on to the soil. After the rain reaches the soil 
it saturates the top layer, and only after the top 
layer is saturated does any run-off occur. If the 
soil is fairly impermeable only a very thin layer 
need be saturated before the run-off commences, 
but if it is permeable a considerable depth must 
become practically water-logged before any run-off 
can take place. And in permeable soils percolation 
is going on all the time, so that only when the rate 
of rainfall is greater than the rate of percolation 
does any water run off. In fact it is only heavy 
rain that will provide a run-off on very permeable 
soil. 

Percolated water which is retained for any appre- 
ciable time in the surface layers is abstracted from 
it by the roots of the growing vegetation. This 
water is all absorbed into the plants, and most of it 
is evaporated from the leaves ; only a small portion 
is retained in the plants. The process by which 
plants absorb water from the soil, and evaporate it 
from their leaves, is known as transpiration. 

Water which percolates below the roots of ‘the 
vegetation finds its way to still lower depths until 
it reaches an impermeable stratum, along the surface 
of which it flows. If the impermeable stratum has 
an outcrop along its lower edge the percolated water 
will reappear at the surface in the form of springs. 

Rainfall losses may therefore be grouped under 
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the following heads :—Direct Evaporation, Trans- 
piration, Percolation. Let us consider them in more 
detail. 

Direct Evaporation.—Direct evaporation takes 
place from the wet leaves of vegetation as soon as 
rain ceases to fall. If we know the amount of 
water required to wet a crop we shall have a measure 
of the amount of direct evaporation that takes place 
after each fall of rain. The amount of water re- 
quired to wet a crop can be ascertained by watering 
it with a watering-can, fitted with a very fine rose, 
and noting when the water first begins to drip 
from the leaves on to the soil. In this way it was 
found that -065 in. of water was required to wet a 
crop of rough grass. The crop was the aftermath 
in a hayfield, and was about 5 in. in height. This 
particular crop was selected because it was con- 
sidered to be the most typical crop for the whole 
country throughout the year. Some crops, of course, 
will require far more water to wet them, and others 
less. 

In addition to land under grass, or other crops, 
there is a large amount of land which is ploughed 
in the autumn, and remains without a crop until 
the following spring. But ploughed land exposes 
a large surface to the air, and it has been proved 
that water evaporates more quickly from it than 
from the surface of a shallow tank. Taking all 
these points into consideration it seems safe to 
assume that the amount of water required to wet 
vegetation, and the surface of ploughed land, is not 
less than -04 in. or 1 millimetre. 

The whole of this water is lost by direct evapora- 
tion after every fall of rain. So that the total 
amount of loss will be -04 in., multiplied by the 
number of days on which -04 in. or more of rain 
falls. (This number is given in the records pub- 
lished by the Meteorological Office.) On days on 
which rain falls to an amount less than -04 in. the 
loss may be taken at half this, or -02 in. 

For any area we can calculate from the records of 
the rainfall stations, the amount of loss due to 
direct evaporation. Thus, for the North-East of 
England in 1918 the number of days with a rainfall 
of -04 in., or over, was 127; and the number of 
days on which rain fell to an amount of less than 
-04 in. was 67. The direct evaporation for this 


area will therefore be -04 x 127+ -02 x 67; | 


thatis 6-42 in. 


Transpiration—Unfortunately, few observations | 


have been made in this country with regard to the 
transpiration of vegetation. Very careful experi- 
ments have been made in America, but the crops 
under observation were chiefly those grown in the 
Southern States, and therefore by no means typical 
of British crops. The following figures have been 
obtained from German records. 

A beech wood transpires 14-2 in. of water per 
year; a crop of oats, 8-98 in.; a crop of barley, 
4-88 in.; no figures are given for grass or heather, 
but it seems probable that they would approximate 
to those given for a crop of oats; that is, about 
9 in. per year. 

The amount of transpiration varies very greatly 
from month to month. The maximum occurs just 
before the plants reach , and may then 
amount to a quarter of the total for the year. The 
following table has been compiled from American 
records, adjusted as far as possible to British condi- 
tions. It shows how much water will be lost by 
transpiration in each month, assuming a total 
transpiration for the year of 9 in. 

TRANSPIRATION. 


Month. Percentage. Amount. 
January 1 -09 
February io ee 1 -09 
March ... ia as 5 45 
April ... oad sas 8 “72 
May ‘v0 $a ‘id 12 1-08 
June ... bas oak 18 1-62 
July ; 25 2-25 
August par re 15 1-35 
September... abe 8 -72 
October ote esp 5 45 
November .... “is 1 -09 
December... sia 1 09 

Total 100 9-00 in. 


Percolation.—The amount of water lost. by per- 
colation is almost impossible to estimate. The 
records of large rivers show that the flow at the end 
of long periods of drought amounts to about 10 per 


cent. of the total annual rainfall in the catchment 
basin. This is practically all percolated water, 
which has reappeared at the surface. Probably an 


lost altogether. It is really a geological problem 
for which there is no general solution, and it can 
only be studied with the aid of detailed geological 
knowledge of the particular area under considera- 
tion. As a rough rule for areas of which the geo- 
logical formation is not accurately known it seems 
safe to assume that the percolation losses are not 
less than 10 per cent. of the total annual rainfall. 

Summary of Losses——For the North-East of 
England, where the total rainfall for 1918 was 
26-8 in., the losses calculated on the method 
detailed above would be as follows :— 





Tn. 
Direct evaporation 6-42 
iration ove wal si 9-00 
Percolation (10 per cent. of rainfall) 2-68 
Total dé. --» 18°10 


The run-off will therefore be 26-8—18-1, or 8-7 
in. per year. That is -325 of the total rainfall. 

The North-East of England has a small rainfall 
compared with the rest of the country. Let us 
now apply the same method to an area with an 
excessive rainfall: At Fort William, in Inverness, 
the rainfall amounted to 78-7 in: in 1918. The 
total losses, as calculated above, would be 26-03 
in., leaving a run-off of 52-67 in. That is -67 of 
the total rainfall. 

Thus we see that according to the proposed 
method of calculation the run-off varies between 
-325 and -67 of the total rainfall. These figures 
| agree very closely with the American observations 
| of the actual flow in the rivers. The American 
figures being “3 and -6 respectively. 

Rainfall Records.—It should -be noted that the 
| rainfall in any area increases with the height above 
| sea-level. In hilly country, where the rainfall 
| stations are situated in the valleys—as is generally 
| the case—the observed rainfall will always be less 
| than the actual rainfall. Unless this fact is taken 
into consideration the rainfall will be under- 
estimated. 
| Storage Requiremenis.—From the table showing 
| the amount of transpiration that takes place each 
month it will be seen that this occurs chiefly in the 
| months May to August inclusive, and amounts to 
6-3im. These are also the months of smallest rain- 
fall. It may therefore easily happen that the whoie 
of the rainfall during these months may be lost 
through evaporation and transpiration, and there 
may be no run-off at all. The only water in the 
rivers during this period will be water which has 
percolated into the soil during the previous months, 
and reappears in the rivers. This may be only 10 
per cent. of the annual rainfall. The balance 
required during the months May to August will 
have to be made up by storage. 

It is not to be expected that the methods de- 
scribed in this article will give very accurate 
results. They are merely intended to show how 
the best estimate may be prepared from rainfall 
records. 








INDUSTRIAL FATIGUE RESEARCH 
BOARD. 

THERE is nothing more d to those who 
are striving for the development of scientific thought 
or the application of science to industrial es 
than to see how frequently science is “‘ wounded in 
the house of her friends.”” The indefensible theories 
and impracticable conclusions which are served 
out to the public garnished with learned termin- 
ology, are the chief cause of that distrust, not to 
say contempt, for science which every right-minded 
man so much deplores. There was reason to 
hope that the creation of a Government Depart- 
ment for Scientific and Industrial Research, would 
have resulted generally in the discovery of useful 
facts and their publication in a clear and intelli- 
gible manner, but if the latest report of the 
Industrial Fatigue Research Board is to be con- 
sidered typical of what we are to expect from that 
body, the sooner its activities are brought to a 
close the better, both in the interests of science and 
of national economy. Report No. 4, to which we 
refer, is entitled “‘ the incidence of industrial acci- 





equal amount percolates to greater depths, and is}: 





5 
dents upon individuals with reference to 
mul accidents,” and for its production the 

ent of Scientific and Industrial Research 


the Medical Research Committee are jointly 
responsible. 

The Industrial Fatigue Research Board comprises 
10 members, of whom two only can be assumed to 
possess any experience at all of engineering work- 
shops. The subject-matter of the report, moreover, 
appears to be entirely outside the scope of the 
terms of Reference, which relate mainly to’ the 
effect of the hours of labour on industrial fatigue. 
The incidence of multiple accidents, which means 
the question whether all workers get their fair share 
of such accidents as are going, seems to have been 
investigated with a view to displaying an elementary 
knowledge of the mathematical theory of pro- 
bability, and of applying it in a pseudo-scientific 
way to facts to which it is almost totally irrelevant. 
The report itself consists of a bare 28 pages, of 
which more than half are occupied by tables, with 
& mathematical appendix. The insistent desire 
to drag in mathematics is shown by the fact that 
in no less than three ow places the promise is 
made of a further paper by Major M: Greenwood and 
Mr. G. Udny Yule dealing with the mathematical 
aspect of the question. a 

The lucidity of the style of the report may be 
illustrated by its second sentence: “ A frequency 
distribution of this kind arises under various con- 
ditions, and the proportion of the whole population 
found in its different subdivisions will be regulated 
by the group of causes which determine the happen- 
ing of the event inquestion.”” What the latter event 
is we have no idea, as the only preceding sentence, 
of 94 words, is little more enlightening than the one 
we have quoted: However, we will try and explain 
briefly what our investigators have been trying 
todo. They wanted to find out whether industrial 
accidents happened to any particular worker ‘as a 
matter of pure chance, so that one was as likely to 
suffer as another, or whether certain workers were 
more susceptible to ,accidents than others. The 
result of having had an accident might alco affect 
future susceptibility, either by making the worker 
more careful or by diminishing his capability of 
taking care of himself. The conclusions arrived at 
are, that accidents do not happen according to the 
laws of pure chance, and also that some people are 
naturally more liable to meet with accidents than 
others. These are given as separate conclusions in 
the report, so we present them in the same way. 
It is further considered to be proved that the victim 
of one accident is neither more nor less liable to 
meet with another as a result of his experience. 

To put forward stuff like this in the name of 
scientific research, even if a lot of algebra.is hung 
around the conclusions, is surely to reduce the work 
of the Board to a farce. It is pitiful to think that 
educated men should waste a lot of perfectly good 
mathematics (with a triple promise of more) in an 
analysis of the minor accidents of a factory as 
recorded in the log-book of the ambulance room. 
Everyone in any way familiar with factories knows 
that some men will run to the ambulance room if 
bitten by a mosquito, whereas others will “ stick 
it out ” with a finger-nail torn off or a hand crushed. 
But supposing all accidents were fully recorded, and 
all men were doing similar jobs on similar machines, 
no one real practical knowledge of work- 
shop life would even then try to build up a theory 
of liability to accident from the ambulance room 
records alone. The man whose chuck works too stiffly 
is liable to repeated minor accidents from the wrench 
slipping, and the man whose striking-gear is not in 
good order may hurt his fingers several times from 
the lathe trying to start by itself. Almost every 
machine has its peculiarities, and the fact that 
Jack Smith has hurt himself three times in a year, 
and Tom Jones only once, is no proof at all that 
the former is more careless or more naturally prone 
to accidents. Furthermore a very large proportion 
of the accidents which happen are cases of the care- 
lessness of one man injuring another. To saddle the 
injured man—the only one whose name appeafi 
in the log-book of the ambulance room— the 
blame for “ having an acident” is to add insult 'to 


injury. 
We have, we hope, said enough to convey our 
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idea of the utter worthlessness of this latest produc- 
tion of the Research Board. We thoroughly dis- 
trust the data upon which the investigations have 
been based, and we fail to see that the conclusions 
have any practical bearing whatever on industrial 
management. Nothing is more harmful than the 
pretence of accuracy which is made by basing 
mathematical methods upon: unreliable and in- | 
adequate data, and we sincerely hope that we shall 
not be compelled to criticise so strongly any further 
reports that the Board may make. There is good 
work to be done in the domain of industrial research, 
but it will not be done by dilettanti methods. 
The Board apparently needs stiffening with some 
men who really understand the direction in which 
research is needed, and whose conclusions would 
command the respect of engineers and others who are 
labouring practically to improve the conditions of 





industry. 





THE MELBOURNE SUBURBAN RAILWAY | 
ELECTRIFICATION. 

Tue important electrification work which is being 
carried out in connection with the suburban railways 
of Melbourne is now well in hand, and the first train 
was run on May 29 of this year. Work was started 
on the conversion in November, 1913, but has naturally, 
to a considerable extent, boen delayed by the war. 
The electrification has been carried out on the high- 
tension direct-current system, with which the name of 
the consulting engineers, Messrs. Merz and McLellan, 
of 32, Victoria-street, London, 8.W. 1, has become to 
some extent associated. Direct current is supplied 
to the trains at 1,500 volts from an overhead wire, 
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Fie. 2. THe Newport Power StarTIon. 


being distributed from sub-stations which are supplied 
from the power station with three-phase, 25-cycle 
current at 20,000 volts. The turbo-sets*in the power 
station generate at 3,300 volts and feed step-up 
transformers. The total length of the suburban 
railway system extends to about 335 miles, including 
sidings, and owing to the lay-out of the city a larger 
proportion than is usual of the suburban traffic is 
handled by the railway. It is interesting to note that 
the suburban railways form part of the main railway 
system of the State of Victoria and are not special 





electric lines comparable with the London tubes or 
the interurban electric railways of America. The 
whole of the contracts in connection with the conversion 
have been carried out by British and Australian firms, 
with the exception of the coach equipments. 

A map showing the lines which have been, and are 
to be electrified, and indicating the position of the 
case station and substations, and the run of the 
eeders, is given in Fig. 1 above. The power station 
is situated at Newport. As will be seen from the 
map, this site lies somewhat to one side of the centre 
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of gravity of the electrical system, but considerations 
in reference to space available, the supply of con- 
densing water, &c., precluded it being situated else- 
where. It was originally intended that the station 
should be at Yarraville, which is situated on the 
River Yarra, and lies inland from Newport. This site 
would have been somewhat more conveniently reached 
by train from Melbourne and its adoption would, to 
some extent, have reduced the | of the trans- 
mission cables, but on detailed examination it was 
found that the necessary harbour works might have 
interfered with the course of the river and, in addition, 
that although the supply of condensing water was 
ample for the suburban electrification, there would 
have been little margin for possible future power 
developments for other purposes. The Newport site 
was accordingly preferred. It has some advantage 
in the matter of subsoil as well as the greater penens 
water supply to compensate for the increased length o 
feeder ca i 

A general perspective view of the Newport station is 
given in Fig. 2 above, while a plan showing the station 
and surrounding site is given in Fig. 3 on this . 
The total area of the site is 36 acres, and it has 
so laid out and developed as to admit of a second 
similar sized power station being built alongside the 
one that has been constructed. The site is mostly 
situated on basaltic rock, which provided a very satis- 
factory foundation, but involved much heavy work. 
In all some 45,000 cub. yards of rock had to be removed. 
The general lay-out of the site is well shown in Fig. 3. 
The stone foanhionter and training wall were in existence 
before the building of the station and, as will be seen, 
advantage was taken of them entirely to separate 
the intake and discharge. The boiler houses are placed 
at right angles to the engine-room and are each = 
with an in mdent coal store and coal-handling 
machinery. lay-out of the railway lines will be 
clear from Fig. 3. The incoming coal wagons are 
taken round the outer loop and discharge at a point 
between the coal store and boiler-house. From here 
the coal may be deposited in the overhead bunkers of 
the boilers, or in the coal store, or may be taken from 
the coal stores and delivered to the rs without 
manual handling. A luffing crane is vided for 
depositing the coal in each coal store and can deliver 
coal direct from the store to the boiler-house conveyors 








without the coal store conveyor coming into use. 

The station contains six 10,000-kw. turbo-alternators 
which meets present requirements and allows two 
spare sets for stand by and overhaul. In the modern 
way, each turbo-generator is treated as far as possible 
as an independent unit, and each set has its own main 
| transformer stepping up the 3,300 generating voltage 
| to 20,000 volts for transmission. In addition, 4 

stepping down transformer is associated with each unit. 
| This supplies current at 440 volts for operating the 
circulating water pump, the oil cooler pumps, the air 
filter pumps, &. The main transformers are oil 
_ cooled, and are placed in a separate chamber outside 
the engine room in order to minimise fire risk. As the 
| transformers are thus out of reach of the engine room 
| crane, special provision has been made for lifting them 
| off railway trucks. Between the transformer chambers 
| there are other chambers containing the air filters 
| and neutral resistances. These transformers are on the 
| basement level and the whole of the condensing, cooling 
| and other auxiliary plant is on a common level in 

the basement. This gives a very open and neat 
lay out of the turbine room, as will be seen from Fig. 4 
on this ¥ 

The turbo-alternators and main transformers were 
supplied by Messrs, C, A. Parsons and Co,, Limited, the 
transformers being built by the British Westinghouse 
Electric and Manufacturing Company, Limited (now 
the Metropolitan-Vickers Medios! Ocoxpen , Limited) 
as sub-contractors. The turbines, one of which is 
shown with alternator in . 56, on page 8, are of the 
pure reaction type with di cylinders arranged in 
tandem. The high-pressure portion is of the single-flow 
type and the low-pressure of double-flow type with cen- 
tral admission. An interesting and comparatively recent 
feature incorporated in the turbines lies in the absence 
of any rigid connection between the steam chest and the 

. This lessens the risk of undue stresses and 
ows &@ more uniform mass of metal round the 
peri than when the steam chest is actually 
mo on the cylinder, There is also an interesting 
feature in connection with the construction of the 
stator windings of the alternator. Cotton-covered 
stranded wires are laid up into an oval conductor the 
full area of the slot, and each conductor is soldered 
to a flat copper end connection. This facilitates rigid 
anchoring and simplified the end connections. Michell 
thrust bearings are used t out the sets. 

An interesting feature of the station lay-out lies 
in the arrangement of the circulating pumps. The 
water supply to the pumps is in duplicate, and arrange 
ments are made so that four pumps may be supplied 





from each half of the duplicate em. This supply 
is sufficient for the full output of the station, so thet 
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THE MELBOURNE SUBURBAN RAILWAY ELECTRIFICATION. 


MESSRS, MERZ AND McLELLAN, MM.INST.C.E., ENGINEERS, LONDON. 
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overhaul and maintenance work in connection 
the water system can be carried out at any time 
as @ matter ot routine. The pump-house, which 


uipment and the steam and water piping, and erected 
the power station building. The foundation work was 
carried out by the Victorian Railways Ways and Works 


FEE 


between the engine and boiler rooms, as shown in| Branch. The condensing plant, circulating pumps, air 
Fig. 3, is illustrated in Fig. 6, on 8. As will be| and water extraction pumps, &., were supplied by 
seen, vertical spindle re ee pat i 


[ 
5 


G.. Wi Proprietary, Limited, of bourne. 
Part of the condensers was supplied by the Contraflo 
Condenser and Kinetic Air Pump Company, Limited, 
as sub-contractors. ; 

The switch-house, as will be seen from Fig. 3, is 
situated parallel to, but some little distance from, the 


cen’ 

condensing plant is shown in Fig. 7, and the 

plant in Fig. 8. This latter installation is 

Tes amar cnd of the intake canals 4s shown 
screening plant was supplied by Messrs. 

and Wileox, Limited, who also supplied the boil 
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in the switch-house. Control is entirely centered in the 
special room, which is situated at the end of the switch- 


The engineer in charge of this room has 
absolute control of all electrical switching operations. 
The control room contains a large diagram which 


all the cipal switches on the system. 

tae nah omen atation bus-bars are divided into 
two sections which are provided with an interconnecting 
switch. Each section is fed on ag ap ar eoney + | 

ant of the station and each su is in turn fi 

m both sections. The system is as ensuring 
the same security of supply as a duplicate bus-bar 
system, without its complexity. All main switches 
are operated by a rotary magnet actuating a counter- 
shaft through a e mechanism and tripping box. 
The magnet is excited from a 110-volt battery and 
contactor and is operated from the control room. Each 
phase of the main switches is a separate single-pole 
switch in its own oil tank. Each single-pole switch 
has multiple breaks in series arranged vertically closely 
together in the middle of the tank, with insulating 
barriers between adjacent breaks, There are four 
breaks in the single-pole switches. The four 
breaks are so connected = gb manatee 
under load, the mutual induction of the arcs uces & 
ee eens ey eee ae Bee Wee 
Opening speeds up to an eq ent . per secon 
can be obtained, aluminium parts being employed as 
far as possible in the switch mechanism, to ensure rapid 

ion. 


room. interlocking has been installed to 
| agpantin ae & ee with the switch gear. 

prevents possibilit an operator obtaining 
access to conductors they are alive. These 
arrangements have been applied not only to the 
conductors of each switch » but also to the 
sections of the bus-bars. arrangement is such 
that access to each section of the bars is prevented until 
the whole of the isolating switches connecting to it are 
open. In addition, each oil switch is interlocked with 
ite isolating switches, so that the latter cannot be 
opened or closed while the oil switch is closed. The 
switch gear was supplied by Messrs. Siemens Brothers 
Dynamo Works, Limited. 

From the power station, thirteen 20,000-volt feeders 
radiate. Twelve of these feed substations and the 
Se ee ee aoe which will 
connect to the second station it is constructed. 
There are 15 railway traction substations and two 
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be seen in Fig. 3. In addition, a substation is being 
built at Spenser-street to deal with local railway station 
lighting and to supp!y power to the railway workshops. 
There are also two static substations, one at the New- 
port workshops and the other at the Jolim nt work- 
shops. Each railway traction substation is fed by at 
least two 20,000-volt feeders. Of the 13 feeders 
leaving the power-house, five are carried to the 
large substation at Jolimont, which is situated near 
the centre of the area. From the substation several 
feeders radiate to other and further outlying sub- 
stations. A similar arrangement on a smaller scale is 
employed in connection with Newmarket substation, 
from which feeders are carried to Glenroy and North 
Fitzroy stations. 

The main 20,000-volt feeders are in the form of 
paper-insulated, lead-covered, armoured cables, and 
are all of the sp!it-conductor type. Nine of them are 
of 0-15 sq. in. and four of 0-1 sq. in. cross-section, 
They are mainly laid in trenches in the streets owing 
to the limited space available alongside the railway 
lines. The twabtben are of an average depth of 4 ft., 
and the cables are placed at 1 ft. 9 in. centres. They 
are laid directly in the ground and are covered by 
boards. Special precautions were taken when filling 
the cast-iron joint boxes with compound to prevent air 
pockets being formed. To show the method of joint- 
ing, one of the boxes is illustrated in Figs. 9 to 11, 
on page 9. In outlying districts the main feeders are 
carried overhead on the track equipment structures. 
These overhead transmission lines are carried on 
brackets extending from the sides of the masts away 
from the tracks. The three phases are each of two 
separate wires of 0-035 sq. in. area. This enables the 
split conductor protector system to be employed 
throughout the whole of the 20,000-volt transmission 
system. The various wires are placed one above 
another and supported by chain type insulators. The 
arrangement is shown in Figs. 12 to 15, on page 9. 
Telephone cables are laid along the route of the main 
transmission, the telephone system being operated 
from an automatic 50-line exchange at Jo'imont sub- 
station. In connection with the distribution from 
the substations, there are a certain number of 1,500-volt 
direct-current feeders. These are paper insulated and 
lead-covered, and are for the most part wire armoured. 
They are of 0:75 sq. in. or 0-5 sq. in. cross-section. 
The 20,000-volt and 1,509-volt cables and the telephone 
system were supplied by British Insulated and Helsby 

bles, Limited. The telephone installation was 
supp'ied by the Automatic Telephone Manufacturing 
Company, Limited. who acted as subcontractors. 

The traction substations contain 20,000-vo't switch 
gear, rotary converters and 1,500-vo't direct-current 
traction switch Four sizes of rotary converters 
have been adopted as standard. They have respec- 
tively 2-hour ratings of 3,000 kw., 2,250 kw., 1,500 kw. 
and 750 kw. The 750-kw. machines are intended for 
installation in outlying substations feeding portions of 
the line on which there is a comparatively infrequent 
train service. They have consequently been specially 
designed with a drooping characteristic, as under 
these conditions of working overloads are relatively 
more severe and regulation is of less importance, 
conditions, with which the rotary converters generally 
have to comply, is the conversion of 19,000-vo!t three- 
phase, 25-cycle current into direct current at 1,500 
volta, with a leading power factor of 0-95 at normal 
load. The larger machines have a compound winding 
which compensates for a drop of pressure of 10 per cent. 
at double full load. The machines are six-phase with 
12, 6 or 4 poles. They are self-synchronising. The 
larger machines are designed to carry double load for 
short periods and the 750-kw. machines are bui!t to 
carry 2,000 kw. for short periods. The rotary con- 
verters were supplied by Messrs. Siemens Brothers 
Dynamo Works, Limited, the British Westinghouse 
Company, and the General Electric Company, of New 
York. Each converter is situated in a separate — 
ment, and during the starting-up and operating of any 

rticular machine the compartment is screened off. 


he locking gear on the entrance gate is interconnected | Fig. 


with the 20,000-volt switches controlling the supply 
to the rotary static transformer and also with the 
operating levers controlling the 1,500-volt direct- 
current gear. The arrangemen:: of the 20,000-volt 
gear follows generally that of the similar gear in the 
power stations. The direct-current switch gear is 
mounted in brick cells with the automatic circuit 
breakers on the top. 

The Melbourne suburban system consists, as we 
have already said, of approximately 335 miles of single 
track, including sidings. Most of the routes are 
double-tracked, but from South Yarra to Caulfield and 
from North Melbourne to South Kensington there are 
four tracks, while for 3 miles there is a six-track route. 
The normal permanent-way construction consists of 
100-\b. T-section rails, double spiked to untreated 
hardwood sleepers, lying on about 15 in. of bluestone 
ballast. The gauge is 5 ft. 3 in., with 11 ft. 8 in. track 
centres. The minimum structure above 


platform level on the straight is 7 ft., increased to 
8 ft. on chain curves. The minimum curve is 9/chains 
radius, while the maximum grade of any importance 
is one of 2 per cent. For 9 miles between North 
Melbourne and Board Meadows the average grade is 
0-85 per cent. The maximum permissible s on 
this section is 52 miles perhour. Practically all curves 
have a 150-ft. easement ahem 

‘In designing the over uipment the number 
of conductors was kept as small as possible in order 
to avoid interference with signals. Only one cai 
wire and one contgct wire are employed over eac 
track, the contact wires being attached to the catenaries 

droppers terminating in short lengths of chain. 

chain allows the contact wire to lift. under the 
upward pressure of the pantograph without the lift 
being interfered with by the weight of the dropper or 
the catenary. This detail is indicated in Fig. 12, but 
the scale is somewhat small to show it well. On the 
main part of the suburban track the normal con- 
struction, consists of a 0-25 sq: in. cross-section grooved 
copper ae supported by droppers at intervals of 
15 ft. from a stranded hard-drawn copper cable of 
0-25 sq. in. or 0-37 sq. in. area. This provides a 
minimum of 0-5 sq. in. area of copper conductor over 
each track. The tension of the contact wire is auto- 
matically adjusted to 2,500 lb. at each end of every 
3,000 ft. length. The middle of each such length is 
anchored. The catenary is normally arranged to have 
a range of 10 deg. 9 minutes at the middle of a 300-ft. 
span with the temperature at 60 deg. F., and a minimum 
tension of approximately 3,200 Ib. 

The normal height of the contact wire above rail 
level is 16 ft. 6 in. at 70 deg. F. Over le crossings 
the height is increased to 18 ft., and under low bridges 
comes down to a minimum of 14 ft. 6 in. The low 
bridges are somewhat numerous. With the minimum 
height of the contact wire of 14 ft. 6 in. there is a vertical 
clearance of 12 in. between the wire collecting surface 
and the underside of the bridge. As the maximum 
height of the projecting roof ventilators on the country 
rolling-stock is 14 ft. 2 in. considerable care had to be 
taken in erection to ensure the maintenance of adequate 
clearances. Under bridges the standard contact wire 
suspension is used, but to ensure that the pantograph 
would not raise the contact wire more than 2 in. a 
maximum grade of 1 in 150 has been adopted for the 
line, and where possible a grade of 1 in 250. In some 
cases rigid droppers are used. The dropper con- 
nections were measured and cut to a special table which 
provided the necessary adjustment to allow for grades. 
The droppers were then erected in the field, and 
required practically no adjustment. A well-aligned 
contact wire has been obtained, the vertical movements 
responding uniformly to changes of temperature, and 
the catenary being well within the elastic 
limit to provide for this. The importance of this 
matter is great since th> temperature variation is 
from 27 deg. to 175 deg. F. Where a steam service 
is worked over the electrified lines, the insulators have 
been arranged out of the line of the blast from the 
exhaust. 

The supports for overhead work consist generally of 


The| pairs of tensioning anchor structures situated about 


3,000 ft. apart, with lighter intermediate structures 
at about 300 ft. apart on the straight and somewhat 
closer on curves. Characteristic intermediate struc- 
tures are shown in Figs. 12 to 15, on page 9, and in 
Figs. 16 and 18, on page 16. The general construction 
of the anchor structures is shown in Fig. 19, on page 16. 
This structure is, however, a somewhat special case, 
as it shows a tramway crossing for Epsom-road. 
An example of special work at North Melbourne 
Junction is illustrated in Fig. 17, on page 16. e 
structure in the foreground’ of the illustration is 
of 120 ft. span. The arrangement of the pull-offs for 
work on curves can be seen in various of our illustra- 
tions. Special arrangements with a braced i 

support are shown in Figs. 12, 16 and 18. The same 
general arrangement as Fig. 12, but arranged for 
straight track, is shown in the small key view given in 


. 15. 
All the overhead equipment structures, inclyding 
signalling bridges and overline road bridges to whic 

line work is attached, are bonded to the track rails 
through a paper spark gap 0-091 in. thick, between 
two aluminium dises, so that they are normally in- 
sulated from the rails. This is done in order to limit 
the unbalancing of current through the impedance 
bonds connecting the signa'ling track c'rcuits, which are 
operated by superimposed alternating current. Should 
the insulation between the overhead wires and the 
supporting structures break down the 
punctures and the structure is connected to the nearest 
rail until the fault is corrected. The up and down 
tracks of all routes can be electrically insulated from 
each other, and all routes are as far as possible 
separately fed. At large junctions the overhead wires 
of a number of tracks are connected together and 
treated as one section. Betwoen track sections, over 





which the speed of trains exceeds 25 miles per hour, 


-| working short time. 


gap | printed in heavy type. 


an air section insulator is employed. Over cross- 
overs and leading-in tracks. to sidings, where train 

are restricted, the tracks are electrically insu- 
lated from each other by means of section insulators 
in the ca and contact wires. Sectioning points 
are from 2 miles to 3 miles apart on the ym Ae | lines, 
and in busier parts of the system are located with 
reference to traffic requirements or the position of 
cross-overs. The system as a whole is divided into 
sections which extend beyond substations and which 
are divided into subsections, while sidings and terminal 
tracks leading from the subsections are divided into 
branch sections. The equipment of the permanent 
way with the 1,500-volt overhead contact wire and 
the bonding of the running rails were carried out by 
the British Insulated and Helsby Cables, Limited. 
This firm also designed the necessary steel structures, 
but these were manufactured by the Railway Com- 
missioners or by local firms. 


(To be continued.) 





INDUSTRIAL NOTES. 

Tae journal for December issued by the National 
Association of Master Heating and Domestic Engineers, 
states that the National Union of Operating Heating 
and Domestic Engineers made last year the following 
four app’ications for general advances in w — 
(1) June, 1919.—For 15s. per week. Refused by the 
Court of Arbitration. Award (591) July 15. (2) July, 
28, 1919.—For 3d. per hour. Objected to as out of 
order and withdrawn. (3) July 28, 1919.—For con- 
solidation of war wages and the 12} per cent. bonus 
into permanent wages. Not agreed to, but the request 
has recently been renewed. (4) October, 1919.— 
For 15s. per week. This amount was refused by the 
Court of Arbitration Award (867), November 5; but 
by the same Award an advance of 5s. per week was 
granted to the workmen concerned, aged 18 years and 
over. This advances the agreed district rates for a 
47-hours’ mn Dar from the pay day immediately 
following December 1, to the following amounts :— 


Per Per 

Week. Hour. 

8. d. s. d. 
London 76 3 orl 7} 
Bristol “vel is WW new 2S 
Birmingham and district 72 2 or l at 
Leicester .... see i... CS SiGe l Se 
Lancashire and Cheshire 72 6 or 1 6 
Sheffield .... he wo 6. 6 or bt 
Leeds... as 6710 orl 5 
Newcastle-on-Tyne 72 6 orl 6 
Cardiff... naa .. 67 10} or 1 5} 

Since the above another district rate has been 
mutually agreed to, namely :— 

® Per Per 

Week. Hour. 

a & ile 


Norwich .... 68 2 orl 5} 


All the above are plus 12} per cent. bonus on earnings, 
and include all war e advances granted by the 
employers and by Awards of the Committee on Pro- 
duction and the interim Court of Arbitration. 





In the report for: December, issued by the Steam 
Engine Makers’ Society, the general secretary states 
that the outlook in the engineering trade is far from 
bright, short time being the general rule and un- 
employed figures being far beyond the normal for 
many a year. According to statistics, there are at 
least 25,000 unemployed in the Amalgamated Society 
of Engineers, the Steam Engine Makers’ Society, the 
Toolmakers’ and the Machine Workers’ Societies alone ; 
in addition, a very large percentage of members are 
The general secretary calls the 
attention of trade unionists to these facts, and expresses 
the hope that ways and means will soon be found to 
bring the dispute in the foundry section toaclose. The 
Steam Engine Makers’ Society has now a membership 
of 28,500, and a capital of 290,000/. At the time of 
writing the report, 1,175 members were unemployed. 





The Labour Co-partnership Association, whose offices 
are at 6, Bloomsbury-square, W.C. 1, have issued, at 
the price of 3d., a pamphlet which gives the speeches 
delivered at their annual meeting held on May 22 
oe My A se Cecil and the Right Hon. J. R. 

ynes, M.P. The speeches are divided into phs 
headed by a title, and the salient points take are 
They form an introduction to 


the modern aspects of profit-sharing and ob ayes ser 
and an illustration of the changed attitude of public 
men towards industrial problems. 





Another pamphlet which comes to hand at the same 
time is the annual report for 1918-19, issued by the 
Labour Research t. It says that the 
department, after seven years growth, has now taken 
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its permanent form as a vital organ of the labour 
movement generally, and as a recognised institution 
closely linked up with the Labour Party, the trade 
unions and the co-operative movement. Its establish- 
ment, the report says, was the outcome of two con- 
ditions. The first was the existence of a small body 
of pioneer investigators who saw that the mass of 
information, possessed by the trade unions and co- 
operative societies as to their activities, was being 
thrown away instead of being (a) gathered into a 
common stock, (6) circulated so as to make the separate 
unions and societies conscious of the full strength and 
importance of the great movement of which they 
formed part, and (c) co-ordinated, digested and indexed 
for immediate reference and use in the continuous 
struggle with capital by experts who had made a special 
study of such work and had the requisite educational 
qualifications. The second condition was the growing 
consciousness of the heavy disadvantage at whic 
Labour must struggle with Capital, as long as the 
employers’ federations and combinations, carefully 
pooling their knowledge and spending money un- 
grudgingly on offices and staffs of educated experts 
to handle their figures and their legal difficulties for 
them, scored heavily over Labour in Parliament, be- 
cause they were able to marshal their facts, draft their 
amendments and present their case in committee so 
much better than Labour possibly could without 
similar offices and staffs ; in short, without a Research 
Department. The report further states: “. . . 
Though the department is now firmly on its feet an 
Lare ca A certain to endure, it is not yet established 
on the solid basis of the trade union tradition that all 
work should supply the worker with a living wage. 
For example, the writing of books is a highly skilled 
trade, and the work of a professional lawyer involves 
a long and expensive training. Company promoters 
think nothing of paying their lawyers on such a scale 
that a successful Parliamentary barrister expects to 
make from 10,0001. to 20,000/. a year, and some authors 
make very respectable incomes. None of the literary 
and legal work of a high-class done in the department 
has been paid at anything like full rates, and the best of 
it has not been paid for at all But Labour 
can quite well ‘aftord to pay and to pay handsomely 

and if our lawyers and literary experts were 
to insist on receiving the full market value of their 
time, they would really be acting in the best interests 
of Labour as well as in their own. .” In passing, 
we may record our surprise at the encomium thus 
passed upon literary and legal work by Labour. The 
report from which we quote is the seventh annual one 
of the department. This began as a committee of the 
Fabian Society in 1912, and became the Fabian 
Research Department at the end of the first r, 
The present offices are at 34, Eccleston-square, West. 
minister, 8.W. 1. 





Speaking at the luncheon given on the occasion of 
the launch at Dalmuir, on December 23, of the Anchor 
Line steamer Cameronia, Sir William Beardmore, Bart., 
stated that the keel of the vessel was laid on March 7 
last. He wished to take that opportunity of saying 
that he was extremely gratified to learn from the 
management of the works that the men employed 
on this vessel, along with others, had shown con- 
siderable application in their efforts, and they had 
been well led by the managers and foremen, all of 
whom had worked well together. He recognised also 
the efforts made by the management of their steel 
works to keep deliveries going; they had thus con- 
tributed to the satisfactory result. It was noteworthy 
that this record had been established during a period 
of shortened hours. He had recently made some 
inquiry into the question of lost time on the part of 
workmen, and he was happy to be able to report, to the 
credit of all concerned, that, whereas in autumn 
of last year, when the 54-hour week was in operation, 
journeymen of all trades lost 11-9 per cent. of their 
time, the loss for a similar period of this year was 
9-14 per cent., and that with a 47-hour week. In the 
case of helpers and labourers the loss last year was 
a pe cent., and it was now 13-8 per cent. As 
regarded apyprention the loss was 18-1 per cent., and it 
was now only 9-1 per cent. It was to be hoped that 
when the days lengthened and the weather improved 
ro would get a much closer approximation to the 
47-hour week than the present figures showed. 


Sheriff Shennan, Hamilton, has issued his award as 
arbitrator in the matter of the wages of bricklayers 
in Scottish steel works. He finds that all bricklayers 
employed in steel works in the West of Scotland are 
entitled to an advance in w 
2s. 3d. per hour inclusive. The Sheriff directs that this 
rate shall be paid for all work done on and after the 
Ist inst. The existing rate of the bricklayers’ wages 
is ls. 1 per hour, and Sheriff Shennan has thus 
allowed an advance of 4}d. per hour. It be 
remembered that some months ago the bricklayers 





so as to make the rate | made 





made a demand for an increase of 9d. per hour; this 
was refused by the employers, and the men came out 


on strike. They afterwards returned to work on the 
understanding that their claim would be submitted to 
arbitration. ‘ 





A meeting was held last Tuesday, December 23, 
between the Employers’ Federation and the Executives 
of the Ironfounders’, the Coremakers’ and the Iron 
and Steel Dressers’ societics. The discussions resulted 
in a deadlock ; the employers required that the local 
dispute at West Bromwich should be settled together 
with the national one. The dispute at West Bromwich, 
we are told, may be regarded as one between two 
unions, the workers in the two firms involved havi 
gone on strike as a protest against the employment o 
general workers on skilled moulders’ work. At the 
close of the meeting, the president of the Ironfounders’ 
Society, Mr. Arthur Henderson, M.P., stated the 
following: “Sir Allan Smith intimated on behalf of 
the employers that they could not depart from their 
decision to include in the proposals for a settlement of 
the national dispute a reference to the local dispute 
in connection with two firms at West Bromwich. 
The men’s representatives said that they had no power 
to deal with this local dispute as it affected only one 
of the three unions concerned, and especially if it was 
going to have the effect of complicating the position 
and thus rendering a settlement of the national dispute 
more difficult. The oe insisted upon their 
point with regard to the West Bromwich difficulty, and 
the meeting terminated without a settlement being 
e 


” 
. 





During the Christmas holidays, several conferences 
took place between Sir David Shackleton, Permanent 
Secretary of the Ministry of Labour, Sir Allan Smith, 
M.P., chairman of the Engineering Employers’ Federa- 
tion, and Mr. Arthur Henderson, M.P., President of the 
Society of Ironmoulders. Last Monday, the Joint 
Executive of the Boilermakers’, Shipwrights’ and 
Blacksmiths’ societies telegraphed to t Prime 
Minister, the Moulders’ Executive and other bodies, 
expressing t at the attitude taken up by the 
employers in that they had decided to delay the settle- 
ment unless the local dispute were brought in. In 
regard to this point, Sir Allan Smith maintained that 
the men’s refusal of a complete resumption of work 
demanded by the employers arises out of a quarrel 
which the ironfounders have with another union 
(the Genera! Workers’ Union). The employers, he 
adds, had not imported into the controversy any new 
issue at all; they simply asked that the strike be 
ended, so that they may, together with the three unions 
involved, start adjusting working conditions for the 
future. g 

On Wednesday a conference, presided by the Ministry 
of Labour, took place in London ; it continves sitting 
to-day. There is hope that the dispute will soon ‘be 
settled. 





YEAR-BOOKS AND ANNUALS, 

The Post Office London Directory, 1920,—This well- 
known publication, issued by Messrs. Kelly's Directories 
Limited, 182 to 184, High Holborn, W.C. 1, appears 
this year in three volumes. Volume I is classified 
under Official, Streets, Law, Court, Parliamentary, 
Postal, City, Municipal and Clerical, Conveyance and 
Banking Directories, Volume II forms the Commercial 
and Trades Directories; whilst Volume III is the 
County Suburbs Directory. The present is the one 
hundred and twenty-first annual edition. The price 
of the complete publication is 64s., or for Volumes 
Iand II only, 48s. The editors state that it has proved 

to make, in the present edition, 220,000 


corrections and additions, as against about 170,000 I 


in the former one. This is due to the fact that whereas 
little more than a year ago the number of offices in the 
city which were without tenants seemed to be almost 
endless, the difficulty for many months past has been 
to find any office or of one unlet, Among the new 
headings in the T: section may be mentioned the 
following: Aerial Booking Offices; Aerial Transport ; 
Aeronautical Engineers, Consulting; Assessor of 
Profits Losses; Benzole Distributors; Rust " 
The new, 1920, edition, as now completed and 

will be, found indispensable by merchants and manu- 
facturers in this country, and by merchant firms 
residing abroad. It is accompanied by a. plan of 
London to which the pe eg ps age tl . “* 
separate instance, and by a plan of the su 

usual, it is most carefully printed; researches we have 
in various sections and under a number. of 
headings have afforded us a proof of its accuracy. 


The “ 8 and Shipping’’ International Mercantile 
Diary.—We have received from the publishers. of 


hipping of their 
ee en ES ee eee 








It is issued at the price of 5s. net and measures 10 in. 
by 7§ in, It opens with numerous and very complete 
conversion tables which deal with the British and 
metrical systems and the currency of many nations. 
Then follows the diary portion, three days to a page, 
after which come about 240 pages of information on 
the shipping trade of the United Kingdom, the Colonies, 
Dominions and foreign countries. The particulars 
given include the population, area, revenue, expendi- 
ture of the various countries, the names of the ports, 
of the bank agencies and of the lines serving the 
countries. It forms a valuable desk-reference book for 
traders and business men generally. 





“ Daily Mail” Year-Book.—This year-book appears 
in its usual form for the present year and contains 
approximately 300 pages of political, business and 

meral information, including a large amount of 

and statistics, Articles on the war and its 
olectains also given. It re uces the ex-Kaiser’s 
pronouncement and that of Herr Erzberger on what 
Germany would have demanded had she bcen victorious, 
and com Germany's wealth with that of Great 
Britain and France ; the advantage being on the side of 
Germany. An idea of the scope of the book is afforded 
by adding that it deals with the housing problem, 
Treland, rts, British railways, jigs and fixtures, 
&c. The usual feature is maintained, namely, bio- 
graphical sketches of celebrities of the present day, and 
of the later winners of the Victoria Cross. 





“ Who's Who 1920.”—This volume for the Fm pew 
year, the seventy-second year of issue, published at the 
price of 40s. net., by Messrs. A. and C. Black, Limited, 
4 to 6, Soho-square, London, W. 1, contains 2,850 pages 
of biographical information on men and women of the 
time, both in the United Kingdom and in forei 
countries. The names are arranged alphabetically 
throughout the book. An obituary list for the past 
year is also given. : 
Almanacks and Calendars.—We have received from 
Messrs. Henry Simon, Limited, 20, Mount-street, 
Manchester, their usual daily tear-off calendar, each 
day reproducing a saying or a verse from well-known 
writers or eminent men.—Other calendars have come 
to hand from Messrs. William Firth, Limited, iron, 
steel and machinery merchants, Greek-street, Leeds ; 
from. Messrs. Hulse and Co., Limited, machine tool 
makers, Ordsal Works, Manchester; from Messrs. the 
John Thompson Water-Tube Boilers, Limited, Wolver- 
hampton, illustrating the Kennicott Water softener ; 
from Messrs. Haslam and Stretton, Limited, engineers, 
agents and merchants, Cardiff, Bristol and Swansea. 
A neat, small, monthly tear-off calendar also comes 
from the British Piston Ring Company, Limited, 
Holbrook-lane, Covéntry, who will be to send a 
copy to anyone who inquires for it. The Davenport 
Engineering Company, Limited, Bradford, Hull and 
Fleetwood, have issued a daily tear-off calendar. We 
have also received a monthly tear-off calendar from 
Messrs. Mawdsley’s, Limited, Lane Works, Dursley, 
Glos., and a neat daily tear-off calendar from the 


Keighley Gas and Oil Engine Company, Limited, 
Impe Works, Keighley, which represents one 
of their Imperial engines. The Technical College, 


Loughborough, have issued a monthly tear-off calendar, 
Ulustrated by ree arc of the staff and students, 
and of various departments of the college. A calendar 
also comes to us from the Brooke Too! Manufacturing 
Company, Limited, Warwick-road, Greet, Birmingham, 
illustrating a number of their cutt tools; and a 
very clear monthly tear-off calendar from the Brown 
Hoisting romcongy’ Company, Cleveland, Ohio. Also 
a desk calendar from Messrs. E. }. Allam & Co., 
Electric Light and Power Engineers, 107-109, Gray’s 
nn Road, W.O, 1; an almanack from Messrs. Hugh 
Wood and Co., Ltd., makers of the “ Jeffrey’’ Coal 
Cutters, ric toa preapren all Cad and a handsome dai! 
tear-off calendar from Messrs. Piselli & (o., 144, 
Queen Victoria-street, E.C., showing their works and 
tyres. 





“Tue Motor Manvat."’—We have received a copy of 
the twenty-second edition of this usef.1] manual, which is 
compiled and illustrated by the staff of The Motor, and 
is published, at the price of 2s. 6d, net, by the Temple 
Press, Limited, 7 to 15, Rose’ -avenue, London, E.C, 1. 
Tt measures 7} in. by 5 in., and contains over 200 
of bpm eo! illustrated, — with the 
e 8, gearing, and ev accessory of motor cars, 
The subject-matter is divided into 19 chapters, and 
commences by giving « good insight into the fundamental 
principle of the petrol engine. Then follows a considera-: 
tion of the constructional foatures of the four, six, eight 
and twelve-cylinder types of engines and of the relative 
Sw of each. Cooling, carboration, ignition, 
electric lighting and —. ring, &c., are also 
entered into in detail, as is he construction of the 
chassis and coach work. The index is very complete, 
but reference to it would be facilitated if it were kept 


entirely separate from the advertisements. 
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THE MOTOR SHIP “ASIA” FOR THE EAST ASIATIC COMPANY. 


CONSTRUCTED BY MESSRS. BURMEISTER AND WAIN’S ENGINEERING AND SHIPBUILDING COMPANY, COPENHAGEN. 
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Ir may be remembered that in the early part of last 
year (see 207, vol. cvii) we published an account 
of a well-designed modern cargo steamer, the ss. 
Merida, which was built by Sir W. G. Armstrong, 
Whitworth and Co., Limited, for Messrs, C. T. Bowring 
and Co., Limited, of Liverpool, London and Cardiff. 
This ship, which has an overall length of 435 ft., a 
length between perpendiculars of 420 ft., and an 
extreme breadth of 55 ft. 3 in., carries a dead load of 


9,100 tons on a 25-ft, draught. It is sa sg by 


double-reduction geared turbines of the 
type, giving about 2,000 shaft hotse-power and drivi 

a single screw. These turbines, detailed drawings 
which will be found in the article mentioned above, 
were constructed by the Wallsend Slipway and 
Engineering Company, Limited. This vessel may be 
regarded as a typical example of the latest type of 
cargo steamer, ing coal- boilers and turbine 
machinery, and, in order to enable a comparison to be 
made between a vessel of this class and one propelled 
by Diesel engines, we now pro to give an account 
ob the motor ship Asia, the msions and i 
capacity of which do not differ very materially 
those of the ss, Merida. 

The Asia was designed and constructed by Messrs. 
Burmeister and Wain’s Engineering and Shi: 
Company, of Copenhagen, and it is the twenty- 
large Comsereans motor ship built by that. firm. 
The vessel belongs to what is known as the “ Tongking ” 
class, of which eight have been built by Messrs, Bur- 
meister and Wain for the East Asiatic Company, who 
own the Asia ; other vessels of this class have, however, 
been constructed by licensees. The Asia com 
her trials at Copenhagen at the end of February last, 
and immediately afterwards started on her first 
to the East, from which she returned early in June. 
Although intended mainly for this service, the equi: 
wait OE tine venel 16 Goh: tins Whe etn he eno? ta 
ae Ws ney as well as in the tropics. 

e principal dimensions and other general i 
of the Asia are as follows :— oopereonainrer 


Length overall _.... be. 
Length between perpendicu- 
Breadth, moulded .... be 
a moulded, to shelter 
eck sai aie ite 
moulded, to upper 
Deadweight carried on 26 ft. 
6 in. draught... 


442 ft. 6 in. 


425 ft. 6 in. 
55 ft. 


38 ft. 6 in. 
30 ft. 6 in. 
9,500 tons. 





Qo 
fwr 
PROVISION. 
MOTORS 4 ad 
Fwr |} 
™ ———— 
Deadweight carried on 29 ft. 
lin. draught _.... ... 10,800 tons 
Capacity of holds (grain) .... 560,000 cub. ft. 
Capacity of holds (bales) .... 525,000 cub. ft. 
Capacity of water-ballast 
tanks... te ... 1,414 tons. 
ay oil-fuel tanks.... 1,232 tons. 
Speed, fully loaded . 11} knots. 


Figs. 1 to 3 above we reproduce, respectively, 

a longitudinal section of the vessel and of the 
shelter deck and upper deck, while plans and sections 
of the machinery space are reproduced in Figs. 4 to 7, 
on page 13, Drawings of the engines are given in 
igs. 8 to 11, on our two-page — together with a 
-tone engraving, Fig. 12, showing the two sets 

in the erecting sho the builders. The vessel is 
built to class 100 A.1 British Lloyd’s jal survey, 
and is certificated for carrying liquid fuel in the double 
bottom. As will be seen in Fig. 1, the hull is divided 
into compartments formed by seven watertight bulk- 
heads, and there are three continuous decks. All 
compartments are provided with large cargo hatches, 
the dimensions of which are given in Figs. 2 and 3; 
a4 of the —s it vr ere er is less than 
16 ft. wide. designing the ship spécial attention 
has been given to the provision of means for the rapid 
handling of to enable the vessel to be loaded and 
unloaded in the minimum time. For this purpose there 
have been fitted four 30-cwt. winches, eight 3-ton 
winches and four 5-ton winches, all of which are 
el operated. Five-ton derricks are provided 
for each of the 5-ton and 3-ton winches, while those 
for the 30-cwt. winches are of 2-ton capacity. For 


per. © the foremast is 
‘eo 


exceptionally hea 

with a ater derrick ; a at ey 
provided, ma: igged on either the second or 
third mast. All t desk tecodamary, which includes a 
windlass for 24-in. cable, is driven electrically, as also 
is the gear. The latter is fitted with a 
hydraulic e-speed gear, and is operated from the 

pi a ne pee pray es ° 
ship’s officers are accommodated in a deck-house 
amidships, and the engineers in cabins surrounding 
the engine casing. The crew is berthed aft in the poop, 








The two sets of main Diesel engines are of the four- 
cycle, single-acting, directly-reversible type, each 
having six cylinders, 630 mm. (24°8 in.) in diameter, 
with a stroke of 960 mm, (37°8in.). They are together 
capable of developing 3,100 i.h.p. at 125 r.p.m., con- 
tinuously, under normal working conditions at sea. 
This power gives the fully-loaded ship a speed of 
11} knots, as stated in the table above. As shown by 
the drawings reproduced on Plate I, the engines are 
of very substantial design and construction. No 
special effort has been made to reduce weight, the 
builders’ main object having been to produce a simple 
and reliable engine, which could work for very long 
— with no other repairs than could be effected 

y the engine-room staff of the ship. For this work, 
a workshop equipped with a lathe, boring machine and 
benches, has been fitted up on board, as shown in 
Figs. 5 and 7, on page 13. The construction of the 
bedplate is best shown in Figs. .8, 10 and 11, on Plate 
I, and the method of mounting the engines in the 
ship will be clear from an inspection of Figs. 4 to 6, 
on page 13. The bedplate is divided into two 
bolted together near the centre of the engine, as shown 
in Fig. 8, Plate I. The cross-pieces, which carry 
the main bearings, are of box section, and the brasses 
are cylindrical, so that the lower ones can be removed 
without lifting the crankshaft. An oil trough of 
welded steel plates is bolted to the bottom of the bed- 
plate, as shown in the cross-sections, Figs. 10 and 11, 
on Plate I. The standards are in the form of 
A-shaped castings of box section. There are eight of 
these standards to each engine, one being placed 
between each pair of cylinders and one at each end of 
the two groups. At the back of the engine the 
standards are connected by castings forming the 
shi guides, and in front the connection is made by 

w distance-pieces, one of which is shown in 
section in . 10. The slipper guides are provided 
with removable faces, and cooling water is circulated 
in the s between these faces and the main casting, 
as will be understood from an inspection of Fig. 10. 
The spaces between the standards are closed by loose 
doors of thin iron sheets, the i 


The crankshéfts are 





can 3 
the built-up t designed in accordance with 
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THE MOTOR SHIP “ASIA” FOR THE EAST ASIATIC COMPANY. 
CONSTRUCTED BY MESSRS. BURMEISTER AND WAIN’S ENGINEERING AND SHIPBUILDING COMPANY, COPENHAGEN. 
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Fig.5. 
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in two parts, each having three main cranks, and the 
forward part also has a crank bolted on for driving 
the main compressor. 

The cylinders are arranged in groups of three, and 
each cylinder is fitted with a liner which is kept in 
position by the cylinder cover and can easily be 
removed when n . The arrangement is clearly 
shown in Fig. 10. The cylinder castings are extended 
to form feet, which rest on the standards, leaving a 
space between the covers of thre standards and the end 
of the liner, so that the internal surface of the latter 
can be examined in situ. Each group of cylinders is 
secured by eight long bolts, two in the space between 
each pair of cylinders, and two at each end. These 
bolts pass down through the standards, and through 
the cross-pieces of the quite close to the main 

, a8 shown in Fig: 11, Plate I. They thus 
serve to take the whole of the upward force on the 
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cylinders due to the explosion, without subjecting the 
standards to any tensile stress. Short pi are 
used, and these are made in one piece with the head 
hollowed out under the fuel-injection valve, as shown 
in the cross-section, Fig. 10, on Plate I. The piston, 
which is fitted with eight rings, is cogled by sea water, 
which enters and leaves through ic pipes 
connected with the water-cooling of 

The outlet is visible, so that the attendant can satisfy 
himself as to the quantity and temperature of water 
flowing at any time. As will be seen from Fig. 10, the 
piston is bolted directly on to a large flange formed 
on the upper end of the piston rod, and this method of 
connection obviously diminishes the stresses 
piston due to the explosion. The connecting 
crossheads, which are 

Fig. 8, ‘and also in Fig. 10, on Plate 
in accordance with 





Fiy.7.SECTION AT FRAME 88 LOOKING FORWARD. 


' 
dwiren oo 


At the small end of the connecting rod, which is forked, 
the loose brasses are lined with white metal, while at 
the big end the “ brasses”’ are of cast steel, also lined 
with white metal. 

There are five valves to each cylinder, viz., inlet 
valve, exhaust valve, fuel valve, starting valve, and 
relief valve, all of which are fitted in the cylinder cover. 
The valves are op2rated by push rods and rocking levers 
from a camshaft running une ee eee 
just above the of the standards. The cams 
is fitted with double cams, and reversal is effected by 
moving the shaft | udinally, so as to bring the 
respective cams for the ahead and astern directions 
into contact with the rollers on the push 
item Cpe runs parallel with the camshaft, and 
fitted with cranks which are connected to the 
push rods by means of links which can be seen on 
Tight of Fig. 10. When this shaft is turned, the push 
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rods and rollers are pulled clear of the cams so that the 
camshaft can be moved ‘longitudinally, as’ mentioned 
above. The rotation of the reversing shaft, and the 
movement of the camshaft are effected simultaneously 
by the movement of a sliding block in a nearly vertical 
direction. The block carries a cam, which 

with the camshaft, and is also fitted with a rack which 
gears with a toothed wheel on the reversing shaft. The 
cam is straight at both ends and curved in the centre, 
so that the first part of the motion of the block only 
rotates the reversing shaft, and thus pulls the rollers 
clear of the camshaft. Afterwards the curved part 
of the cam on the block engaging with the camshaft 
moves the latter longitudinally, and, after this has 
come to rest in its new position, the roflers are replaced 
on the cams by the continued rotation of the reversing 
shaft. The sliding block is moved by means of a 
device similar in design to the well-known Brown’s 
gear for reversing steam marine engines, the only 
difference being that it is operated by means of com- 
pressed air supplied from the starting air vessels of the 
engine. The camshaft is driven by means of a train 
of spur gears clearly shown in Fig. 11, on Plate I. 
The wheels are completely enclosed in the crank 
casing, and the bearings are supplied with forced 
lubrication, as also are all other i similarly 
enclosed. The fuel-oil pumps, one of which is fitted 
for each cylinder, are driven by eccentrics mounted on 
a shaft on which one of the spur wheels of the train 
driving the camshaft is keyed. Governors are fitted, 
and these are also driven from the same shaft as the 
fuel pumps. 

The engines are started by air at a of 
25 atmospheres on the builders’ patented system, in 
which the starting valves are put into operation, or out 
of operation, by means of small air cylinders. The 
starting is effected by the same handle as controls the 
operation of the fuel pumps and also regulates the sp-ed 
of theengine, The operations of starting and reversing 
the engines are thus similar to those employed with a 
marine steam engine. Air for fuel injection is supplied 
by a three-stage compressor mounted on the forward end 
of the engine, as shown in Figs. 8, 9 and 12, on Plate I. 
It is driven by double crankshaft with connecting rod 
and crosshead, and the cylinders have been completely 
separated from the crank casing of the engine to prevent 
the possibility of oil being drawn in with the air. The 
low pressure, and intermediate pressure, coolers consist 
of cast-iron casings with tube plates and straight 
brass tubes arranged similarly to a marine condenser, 
except that, owing to the high pressure used, the tubes 
are expanded into the tube plates. The high-pressure 
cooler is a copper coil enclosed in the cooling jacket. 
surrounding the high-pressure cylinder. Automatic 
valves are employed throughout, and the cylinders are 
lubricated by Vacuum mechanical lubricators, as also 
are the main engine cylinders. ‘The thrust block, which 
is of the ordinary marine type with thrust collars of 
the usual horseshoe pattern, is mounted separately 
from the engine as shown in Fig. 4, on page 13. A 
flywheel is fitted on the thrust shaft between the 
thrust block and the engine, and a worm barring gear, 
operated by an electric motor, is also provided. 

The whole of the auxiliary machinery throughout 
the vessel is operated electrically, the only accessories 
directly connected to the main engines being the fuel-oil 
pumps and the compressor for injection air. Current 
or working the auxiliaries, and also for lighting the 
ship, is produced by three 220-volt continuous-current 
generators directly coupled to Diesel engines, each of 
which has two cylinders and is capable of developing 
90 brake horse-power, These sets are mounted on the 
port side of the engine-room, as shown in Figs. 5 and 6, 
on page 13. The current is delivered to a switch- 
board fixed to the forward engine-room bulkhead, 
whence it is supplied to the lighting installation and 
auxiliary machin in different parts of the ship. 
The auxiliary machinery includes a two-stage com- 
pressor placed on the star side of the engine-room, 
and used to supply air for maneuvring the main 
engines, This compressor also serves as a spare for 
one of the main engine compressors, in accordance with 
Lloyd's requirements. Two centrifugal pumps are 
fitted for circulating the cooling water for both main 
and auxiliary Diesel engines, and two rotary pum 
of the gear-wheel type, are used for supplying oil for 
forced lubrication. Another pumy of the tter t 
is used to raise fuel oil from the bottom tanks into the 
two settling tanks, which are mounted in the engine- 
room casing near the forward bulkhead, as shown in 
Figs, 4 and 7, on page 13. Each of the tanks is 
capable of holding sufficient fuel for 12 hours’ working 
of the main engines. soon as one is empty, it. is 
refilled immediately, and then allowed to stand for 
12 hours, the supply being drawn from the other 
tank in the meantime. This enables any dirt to 
settle to the bottom of the tank, and any water to 
separate. The only other auxiliary machinery is a 
ballast pump of the rotary-wing t with a capacity 
of 150 tons per hour, two seta of bilge and sanitary 


pumps of the plunger type, and a small steam-driven 
air compressor, all of which can be seen in Figs. 4 or 5. 
The steam-driven compressor is intended for use after 
the ship has been laid up, or for starting the machinery 
if all the starting air should have been blown out by 
mistake, In this case the air bottles can be charged 
up by the small compressor and used to start the 
auxiliary Diesel engines, which can then be used to 
drive the auxiliary compressor for starting the main 
engines. Steam for the small compressor is supplied 
by the donkey boiler, which is mounted in the space 
between the thrust blocks. This bo.ler is arranged for 
firing by oil fuel, which can be atomised either by steam 
or by compressed air. 

The engine-room staff includes 4 engineers, 1 elec- 
trician, 4 assistants and 4 greasers, or 13 in all, which 
is, of course, a considerably smaller complement than 
would be required for a steamer of corresponding power. 
The consumption of fuel oil is given as 10°4 tons a 
day of 24 hours, this consumption including that of all 
auxiliaries necessary for working the main engines at 
sea. As previously mentioned, the fuel tanks have a 
capacity of 1,232 tons, so that the ship has a working 
range of about 33,000 miles without re-fuelling. The 
fuel oil consumption works out at 0-306 Ib. per 
indicated horse-power hour, or 0-397 |b. per shaft 
horse-power hour, and this consumption includes all 
the fuel oil used by the auxiliary machinery, steering 
gear and electric generating plant. 





Yacut Burr at Portsmoura.—On the morning of 
December 23, a new motor yacht, designed by Major 
Smith, M.I.N.A., of London, and built to the order of 
Mr. F. W. Mills, was launched. She is 56 ft. 6 in. long 
by 12 ft. beam, and has been built regardless of cost. 
The cabins and saloon are all fitted up exactly the same 
as a large yacht. She is fitted with twin-screw motors 
of 60 h.p., and will sail early in the New Year for France, 
to go through the canals. Electric light is installed 
throughout. We understand this is the first yacht 
launched since the armistice, and is a new departure 
for Portsmouth. 





Tue Cocxermt Company, Serainc, BetGrom.—An 


interesting illustrated pamphlet in Dutch has been 
published by Mr, A. C. Huyterman, the general ropre- 
sentative of the Cockerill Company in Holland, giving a 
a and a brief biography of the late Mr. Adolphe 

reiner. This is followed by a history of the company 
during the years 1914 to 1918, the illustrations showing 
different products of the works and the ee way 
in which the installations were destroyed by the enemy. 
It gives an account of the notorio..s enemy organisation, 
the Wumba (Waffen und Munitionsbeschaffungs Amt), 
Berlin, which supplied German firms with machinery and 
material taken in the occupied territories. 





Surpsurupirse rm 1919.—In its annual review of 
shipbuilding, i ing and ce in 1919, The 
Glasgow Herald gives some interesting statistics, which 
seem to indicate that the shipbuilding industry of the 
United Kingdom has not developed since the signing 
of the armistice to anything like the extent that was 
anticipated. During the year just ended it Dg eee 
that 1,268 vessels with a total tonnage of 1,931,769, have 
been launched from the shipbuilding yards of Great 
Britain and Ireland, which is only 24 ships and 91,740 
tons more than the corresponding figures for the previous 
year. With regard to the production of individual 
firms it is interesting to note that both first and second 
laces are taken by Belfast firms. Messrs. Harland and 
olff have launched 28 vessels totalling 186,061 tons, 
from their yards at Belfast, Glasgow and Greenock, 
but even the exclusion of the outpu of the Clyde yards 
does not remove them from the premier position, since 
the Belfast works alone account for 14 ships makin, 
110,190 tons together. The second place in order o 
tonnage launched is taken by Messrs. Workman, Clark 
and Co., with 13 ships totalling 87,636 tons and important 
contributions have been made by Messrs. Swan, Hunter 
and Wigham Richardson, Limited (73,146 tons), Messrs. 
William Gray and Co. (69,099 tons), Messrs. Lithgows, 
Limited (66,829 tons), Messrs. William Doxford and Sons 
(66,084 tons), and Messrs. John Brown and Co., Limited 
(65,050 tons). The most notable vessels built during 
the year are perhaps the Union Castle liner Arundel Castle 
(19,600 tons) by Messrs. Harland and Wolff, the Anchor 
liner Cameronia (16,500 tons) by Messrs. W. more 
and Co., Limited, and the ss. Oropesa (14,500 tons), built 
for the Pacific St Navigation Company, by Messrs. 
Cammell, Laird and Co. The Cameronia, it may be 
added, is the first liner to have been laid down and 
launched since the armistice, and she was floated 
within the record time of 9} months after the laying 








of the keel. Three other large vessels launched are 
the San Fernando (13,056 tons) by Messrs. Arm. 
strong, Whitworth and Co., the Achi (11,400 tons) 


by Scotts Saipbuiliing and Enazineering Company, 
aad the Yorkshire (10,50) tons) by Mossrs. Harland 
and W.4dff, B:lfast. The position of British mer- 
chant shipping has, of course, been improved dur ng 
the year by the addition of a number of an vessels 
captured v— | the war, or handed over under the terms 
Shipbestas trove A at ny : pe chy on 

uilding wi necessary year 
ucw commenced, and also in sucesedi 1g years, if we are 
to regain, or nuke a desir ble i: p ovement in, our pre- 





war position in the shipping 





NOTES FROM SOUTH YORKSHIRE. ! 
SHEFFIELD, Wednesday. 

Iron and Steel.—Engineers and steel makers look to 
the opening of the New Year with a certain measure of 
misgiving. It is true that the very active demand on 
home and foreign account for tools, steel and machinery 
indicates the probable return of ‘“‘ boom” conditions. 
But a heavy influx of business is useless unless the 
necessary production is forthcoming, and at the moment 
ae ye are the reverse of promising. The full effect 
of the moulders’ strike has not yet been felt. Steel 
producers and engineering concerns have managed to 
carry on by pooling reserve stocks. But exhaustion of 
those stocks is generally in sight, and a really serious 
state of affairs is developing, threatening the basis of 
steel output and engineering activity. Moulds are 
badly needed at furnaces for Fis-iron and steel pro- 
duction, while at the rolling mills and forges, castings, 
heavy and light, are required for machinery maintenance. 
For similar reasons it is impossible to proceed satis- 
factorily with engineering orders. Locomotive and 
wagon construction is interrupted because of the dearth 
of engine wheel centres, axle-boxes, horn plates and 
numerous other products of the foundry. Makers of 
pleasure cars and commercial motor lorries could handle 
much bigger deliveries of cylinders and piston rings. 
Makers of electrical machinery for coal-mining and rock 
drilling, and marine engineers, are also held up for want 
of iron, steel and brass castings. Rudder frames and 
propeller blades are two important items coming within 
this category. Nor is tramway work unaffected. Cast 
steel points and crossings are not forthcoming in the 
required quantities, and supplies of electrical machinery 
pose are in many cases running low. All this turns on 
oun and moulding practice, and is causing a good 
deal of anxiety in manufacturing circles. Locally, the 
moulders, though in sadly reduced circumstances, 
preserve an obstinate attitude, and declare their intention 
of prolonging the dispute until their demands are met. 
Export buyers are ordering large quantities of mild 
steel, of which there appears to be a shortage. File 
makers are booked well eed, and are considering ways 
and of ine i production. One small firm, 
employing about 80 hands, has in the last three months 
increased its weekly output from 800 dozen to 1,000 
dozen by introducing a novel profit-sharing scheme. 
All-round advances in prices of raw and semi-finished 
materials are expected as a result of the increased railway 
rates. 


South Yorkshire Coal Trade.—Business has been 
restricted owing to the closing down of pits for three 
days. All classes of consumers are now pressing for 
increased supplies, but as these cannot all furnishe 4 
at once, preference is being given to public utility con- 
cerns. © railways and electricity producing establish- 
ments have accumulated moderate reserves. Gas 
companies, on the other hand, are working on much 
reduced stocks, and require heavier deliveries to bring 
them up to the safety margin. The market for house 
coal is unchanged. The demand continues greatly in 
excess of the supply.. London and the South are taking 
a big share of South Yorkshire’s best brands. Quota- 
tions :—Best branch handpicked. 23s. to 24s.; Barnsley 
best silkstone, 23s. to 238. 6d. ; Derbyshire best brights, 
2ls. to 22s.; Derbyshire house coal, 18s. 6d. to 19s. ; 
Derbyshire best large nuts, 18s. 6d. to 19s. 6d. ; Derby- 
shire small nuts, 27s. 6d. to 28s. 6d.; Yorkshire hards, 
28s. 6d. to 29s. 6d.; Derbyshire hards, 28s. 6d. to 
29s. 6d.; best slacks, 24s. to 258.; nutty, 23s. to 24s. ; 
smalls, 19s. to 20s. 








be NOTES FROM THE NORTH. 

‘ ,Guascow, Wednesday. 
"Scotch Steel Trade.—In the steel trade of Scotland 
the year 1919 ends with conditions on the boom. The 
past week has been quite exceptional as regards the 
demand and all kinds of steel material have been eagerly 
sought by buyers, and a number of consumers have only 
been able to secure delivery of a ae ge of their require- 
ments. All the works have closed down to-day for 
peree 34 and it will be Monday week before business will 
actually begin to get under way again. Repairs to 
plant are very necessary in most establishments, owing 
to the high pressure of recent months, but every 
endeavour is to be made to cop> with arrears of orders 
at the earliest sible date. uring the past year the 
conditions in the steel trade have been on the whole 
very satisfactory, although there have been numerous 
drawbacks of one sort and another which upset calcu- 
lations. It would be a very strange year, however, 
during which all the wheels of the industry ran quite 
smoothly and without one single hitch. Perhaps the 
most serious trouble was caused by the bricklayers, 
whose strike of about eight weeks reduced considerably 
the output of steel, and incidentally necessitated the 
suspending of many of the shipyard workers—the latter 
at a time when the shipbuilding industry looked like 
putting up a new record in the way of output. For the 
most part of the year the demand has been on a large 
scale, and the year closed with it quite unprecedented, 
Saeel = unable to comply with ew = 
anythi © the tonnage requested. During the 
under review prices een: pliea exceedingly high, but 
each advance only seemed to quicken buyers to get their 
requirements booked before another rise took place. 
For some time back the matter of price seems to have 
been only a secondary consideration as the promise 
of delivery has meant much more to the consumer. 
The result of all this has been an enormous amount of 
pressure on the of buyers. When the year opened 
were as follow: Ship plates, 11/. 10s. per ton; 

iler plates, 122. 108. per ton; angles, 111. 28. 6d. per 
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ton, all net, f.o.t., at makers’ works. These quotations 
ruled for a month, and then, when the subsidies were 
withdrawn, on February 1, an advance of 2/. 10s. per ton 
took place. The next increase was made when the 
subsidies were removed from pig-iron—on May l—and 
quotations then became: Ship plates, 17/. 10s. per ton ; 
boiler plates, 19/. 10s. per ton; angles, 17/. per ton, 
all net, delivered in the Clyde area. Three other 
advances took place later, and these were 15s. per ton 
on July 1, 10s. per ton on August 1, and 20s. per ton on 
November 21. No change has been made since that 
date, and the year ends with prices quoted as follow : 
Ship plates, 191, 15s. per ton; boiler plates, 24/. 10s. 
per ton; angles, 19/. 5s. per ton, all net, delivered in the 
Clyde area. Owing to the great activity at home the 
export trade has suffered considerably, but from time to 
time some respectable lots have been ship These 
have been at much higher poss than | consumers 
have had to pay, and at the present time the export 
quotation for ship plates varies at from 3/. to 4/. per ton 
above the home rates. Sectional material which was 
rather quiet for a long time has latterly shown signs of 
improvement, and has been in active demand. Steel 
sheets have been a very bright spot for some time back, 
and the year closes with the demand far and away r 
than the supply, and with prices on a very high level. 
The outlook for the steel industry in general is indeed 
very bright. , 

Malleable Iron Trade.—The activity which has ruled 
in the West of Scotland malleable-iron trade throughout 
the year has shown no sign of abating in the closing 
week. Demands have been excessive and works have 
been running at full pressure for some time back, but 
the output is not as large as it ought t be. Owing to 
the latter, when the home trade has been supplied the 
amount available for export has been far below what 
could have been placed abroad. Inquiries indicate that 
quite a large tonnage would be acceptable to “er. 
buyers, and that even at the present high prices. The 
rospects for the coming year are very encouraging, and 
or the first few months at least active conditions will 
be general. 


Scotch Pig-Iron Trade.—The prevailing conditions 
are unchanged in the Scotch pig-iron indu , and a 
good demand exists for all kinds of iron. he best 
brands are still very scarce, and makers have no difficulty 
in disposing of their output. The year now closed has 
seen many ups and downs in the trade, as there have 
been quite a number of incidents which have militated 
against a steady run of the furnaces. Labour troubles 
in different industries have affected business in pig-iron, 
with the result that the year’s output is much below 
what it might have been or what was at one time antici- 
pated. Prices kept advancing, and each increase seemed 
to check buying, but that was only tempo When 
the Government control was lifted, on April 30, the price 
for the best brands of No. 3 iron was 5l. 15s. 6d. per ton, 
ex-works, and the following day the price was raised by 
makers to 8/. 10s. per ton. Owing to freights on raw 
material advancing and labour getting dearer, the price 
stiffened, and by June it was called 9/. 2s. 6d. per ton, 
and then came the advance in fuel which necessitated a 
further increase to 91. 158. to 91, 178. 6d. 
Hematite iron has been a good sale 
and prices have ruled high. Lately 
of the steel makers have been | , and the year closed 
with a heavy demand. Prices have been strong, and 
when the control came off the quotation was raised from 
61. 28, 6d. per ton to 91, 38. per ton. In July the price 
was advanced to 10/.3+. per ton, and aga nin Sepie nver 
it was raised to 10d. 108, per ton, f.0.t. makers’ works. 


r ton, in July. 
uring the year 
the_requifements 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesBroucn, Wednesday. 

The Cleveland Iron Trade.—Few traders have attended 
‘Change this week, and those who have attended the 
markets have found it quite impossible to transact 
business. Pig-iron producers refuse to sell until tl e extent 
of advances has been fixed. In the absence of trans- 
actions, quotations are quite nominal at 167s. 6d. for 
No. 1, and 160s. for No. 3, and all lower qualities of 
Cleveland iron. These rates are for home consumption, 
export prices being put at 5s. higher. 

Hematite Iron,—East Coast hematite is in the same 
position as Cleveland pig-iron, sellers refusing to operate. 
Nominally, No. 1 is 2028, 6d. for home use, and 207s. 6d. 
for shipment abroad, and mixed Nos, are 200s. for home 
purposes and 205s. for export. 


Coke.—Scarcity of coke still causes inconvenience, 
essential needs of local blast furnaces not being met 
without difficulty. Av furnace quality is still 
quoted 488. at the ovens, but low orus kind has 
moved up half a crown, to 53s. at the ovens. 


Foreign Ore.—Values of foreign ore are moving up- 
ward, and expansion of business at advanced waked id 
anticipated. : 3 


\anufactured Iron and Steel.—Little new is ascertain- 
able concerning fini iron and steel. Steelworks are 
—_ down for ten days, and advantage is being os 
the somewhat lengt stoppage to execute greatly- 
needed repairs, and lB of plant. Producers of 
steel are unable to cope with the orders they have in 
hand, and for the time being are not seeking further 
contracts. Values tend to still Quotations 
for shipment abroad are above the following 
rates, which govern the home trade :—Common iron 
bars, 227, 10s.; marked bars, 251. 10s.; steel F aang 
182. 158.; steel angles, 187. 5s.; steel joists, 18/. 5. : 
heavy steel rails, 17/. 10s.; black sheets, 30/7. ; 


and 
galvanised sheets, 40/. 





The late Mr. Evhraim Jones.—Mr. Ephraim Jones 
died at Middlesbrough on Monday. He was ninety-one 
years of age and until a month or two ago enjegen ex- 
cellent health. In 1873, in conjunction with his brothers 
the deceased gentleman founded the Ayrton Rolling 
Mills, Middlesbrough, now part of the h undertakings 
of Messrs. Dorman, Long and Co., Limi ¥ 





NOTES FROM THE SOUTH-WEST. 
Carprr¥, Wednesday. 

The Local Coal Market.—The increase in the railway 
rates has naturally been the subject of discussion on 
the local market. The new tariff for coal traffic will 
have the effect of adding about 6d. per ton to the coal 

from the port of Cardiff, and rather more for 

both Swansea and Newport. In view of the present hi 
levels this 6d. extra will not be much felt, but in 
event. of competition becoming keener with the return 
of more normal conditions then the added freigh 
ney probably be found a more important factor, as it 
will, of course, have to be taken into account by exporters. 
For inland consumption, however, the increase will be 
very much more owing to the longer railway distances 
which have to be covered. ‘J he South-Western counties 
are almost entirely dependent on South Wales coal, 
and in many instances the increased tariff will reach 
the maximum figure of 2s. per ton. As far as the local 
railways are concerned the authorities are inclined to the 
view that the increased rates will not be sufficient to 
meet the very much heavier wage bill consequent upon 
the advanced wages, coupled with the curtailment of 
the hours of labour, On the coal market business 
remains quiet, with prices at record levels. Available 
supplies of all grades are scarce, and collieries generally 
are fully stemmed well into January. The docks, too, 
are congested with tonnage, and as preferential treatment 
in loading is given to vessels bound for home ports, 
tonnage for foreign countries is suffering extra delays. 
Though the miners, as usual, did not return to work in 
full strength after the holidays there was sifficient coal 
standing at the docks and the sidings to keep the tips 
at the docks fully employed. For best Admiralty large 
coals 110s. per ton is asked, and has been paid on several 
occasions for both spot and January shi t, while 
best steam smalls are up to 85s., with o' grades in 
proportion. Coke and patent fuel are practically un- 
obtainable, makers being fully sold and prices are firm 
at 115s. and 105s. respectively. Pitwood is also strong, 
and as much as 75s., as against the old maximum of 
65s., has been paid for imported timber. 


The Iron and Steel Trades.—Little business has been 
effected during the past week, and the market is not 
likely to settle down until next week, . It is generally 
agreed that the cost of production is bound to increase 
in view of the advanced railway rates and the consequent 
higher cost of fuel. It is confidently predicted that tin 
bars are likely to reach 20/1. per ton and tin plates 55s. 
per basis box. At present tin plates command up to 
528. per box, with inquiries more than sufficient to absorb 
all available supplies. Germany is believed to be buyi 
Welsh plates eovigh Dutch merchants. Galvani 
sheets have developed irregularity and are round 431, for 
24 , with the demand strong. For sheet and tin 
bars 17/. per ton is indicated, but makers are not disposed 
to offer many bars at this figure in view of an anticipated 
rise in the costs of production. 








PrrsonaL.—On and after the Ist inst., the kerosene 
and motor spirit business of the Bowring Petroleum 
Company, Limited, merges into that of the Anglo- 
Mexican Petroleum Company, Limited, This arrange- 
ment applies to kerosene and motor spirit only, and does 
not affect the ‘ All’s Well’’ brands of lubricating oils 
and greases, which the Bowring Petroleum Company, 
Limited, will continue to supply as before. 


* QuEeNsLAND’s Larocest Irrigation SconemME.— 
Queensland is an important field for the activities of 
the artesian wellengineer. The largest irrigation scheme 
in Queensland is now well under way at Inkerman, 
Burdekin delta. It is proposed to vide water for 
50,000 acres of sugar lands. Plenty of water is available 
at shallow depths, and power from 4 central station is 
supplied, so that water may be lifted from wells on each 
property, or a number of associated properties. A 
modern s mill has been erected not far away. A 
demonstration farm is being established at Home Hill, 
on the area benefited. 





NOTICES OF MEETINGS. 


Tue Royat Society or Arts.—Friday, January 2, 
at 4.30 p.m., at John-street, Adelphi, W.C. 2: Indian 
Section—Mr. A. P. Morris, B.Se., Provincial Art Officer, 
Burma, ‘‘ Burmese Village Industries; their Present 
State and Possible Development.” Sir Harry Adamson 
K.C.8.1., M.A., LL.D., Lieutenant-Governor of Burma, 
1910-15, will preside. Wednesday, January 7, at 
SS Juvenile Lecture—Mr. Pas ian Pendred, 
M.I.Mech.E., Editor of The Engineer, ‘‘ Railways and 
Engines "’ (Lecture I). 

Tue Royat InstirvTion or 
Christmas Lectures on 
Professor W. H. B 








Great Baritain.— 
“The World of Sound,” by 
, C.B.E., D.S8e., F.R.S., Quain 


Professor of Physics, University of London. ‘Tuesday, 
January 6, (IV) “Sounds of the Town”’; Thursday, 
January 8, (V) ‘‘Sounds of the Sea”; Saturday, 


January 10, (VI) “ Sound in War.” 


Tue Institution or Sanrrary Enorseers.—Wednes- 
day, January 7, Meeting at Caxton Hall, Caxton-street, 
Westminster, 8.W., when the Presidential Adress will 
be given. The retiring president, Major I. J. Moss- 
Flower, will take the chair at 7.30 p.m. 

Tue Liverroot Enorveerine Socorery.—Wednesday, 
January 7, at 8 p.m., Meeting at the Royal Institution, 
Colquitt-street, when the adjourned discussion on paper 
entitled “‘.he Science and Art of Lubrication,” by 
Mr. H. T. Newbigin, Assoc.M.Inst.C.E., will be resumed. 

Tue Instirvrion or AvtTomosiLte ENGINEERS.— 
Wednesday, January 7, at 8 p.m., in the Hall of the 
Institution of Mechanical Engineers, Storey’s Gate, 
St. James’ Park, 8.W. 1. Lieutenant-Colonel D. J. 
Smith will read a paper entitled ‘ Producer Gas for 
Motor Vehicles.” 

THe AssociaTION oF ENGINEERING 
BUILDING DRAUGHTSMEN.—Jhursday, January 8, at 
7.30 p.m., at Milton Hall, Manchester. Paper to be read : 
“"Lhe Aeroplane from a Strength Point of View,” by 
Mr. G. A. Stephens, B.Sc. 

Tue InstiruTion oF EtecrricaL ENGINEERS — 
Thursday, January 8, at 6 p.m., Ordinary Meeting at 
the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Paper on “Failures of Turbo- 
Generators and Suggestions for Improvements,” by 
Mr. J. Shepherd, Member. 


Tue IwnstirvuTion oF 


AND SuHIP- 


Baitish FounpryMen.— 
Thursday, January 8, at 8 p.m., at the Cannon-street 
Hotel, the president, M. F. E. Pitts, will take the chair. 
and Mr. John A. Holden, of the Newcastle Alloys Com- 
a... give his paper on ‘‘ The Electric Melting of 


H.M.S. “ Wivern.”—Messrs. J. Samuel White and 
Co., Limited, Cowes, delivered the destroyer Wivern, 
their one hundred and twentieth steel war vessel and 
seventy-second steel torpedo craft, on December 23. 
She was laid down on August 19, 1918, and launched on 
April 15, 1919. She is of 1,450 tons displacement and 
28,000 shaft horse-power. Her full power trials off 
the south coast of the Isle of Wight were entirely satis- 
factory, when she attained an average speed of between 
34 knots and 35 knots. Her twin screws are driven by a 
double set of Brown-Curtis geared turbines built by 
Messrs. White. Michell thrust blocks have been installed. 
Steam is generated by three White-Forster water-tube 
boilers, each developing over 9,000 shaft horse-power. 
These, together with the oil fuel burning installations, all 
auxiliary machinery and the entjre equipment, have also 
been constructed in the firm’s engine works, ‘ihe 
Wivern can carry about 400 tons of oil fuel, which will 
enable her to run about 1,000 miles at full speed. Her 
armament consists of superimposed 4:+7-in. guns fore 
and aft; two anti-aircraft high-angle quick-firing guns 
on an elevated platform amidships and*two sets of triple 
torpedo tubes mounted on revolving platforms. 





Tue Iron anv Steet InsrituTe.—' he annual meeting 
of the Institute will take place on Thursday and Friday, 
May 6 and 7, at the Institution of Civil Engineers, Great 
George-street, London, 8.W. 1. The retiring president, 
Mr. Eugene Schnei induct into the chair Dr. J. E. 
Stead, F.R.S., president-elect. The annual 
dinner will be held on the evening of Thursday, May 6, 
at the Connaught Rooms, Great Queen-street, London, 
W.C. By the kind invitation of the retiring president, 
Mr. Eugene Schneider, arrangements are in progress for 
holding the autumn meeting in France, next September, 
provided no unforeseen contingency occurs, Early 
notice will be given of the precise date and place of 
meeting, and the localities which will be visited: The 
council greatly regret to find that the membership 








Buiown-Ovut SHots.—The term “blown-out shots’’| subscription of 2/. 2s, no ape suffices to meet the cost 
is used to designate cases in which the — of publicati , upkeep of the library and general 
without tiingins down the coal or rock, in which it was| expenses, and it has therefore been decided at the next 


inserted, or without seriously rupturing it. As the 
flames of such detonations may cause mine explosions, it 
is of interest to ascertain whether blown-out shots have 
occurred and, if so, what was the nature of the explosive 
used. According to Technical Paper 210, of the United 
States Bureau of Mines, drawn up by G. F. Hutchinson 
and Jacob Barab, an analytical test is psyueniie pecan 
‘They remove the loose material within and the 
collar of the hole, sample and scrape the hole, and thus 
collect about half a pound of material which they analyse 
and compare with the analysis of a sample of coal then 
close to the hole. That analysis can hardly distinguish 
between explosives of similar compositions ; but only a 
few explosives are generally used in any particular . 
and the test may admit of deciding which of the materials 
caused the blow-out. In this way the method, though 





not exact, contributes to the safety of mine-working. 


opportunity to submit proposals to a general meeting 
for an increase in the subscription. Under the rules, 
the earliest date at which formal notice can be given 
of the necessary alteration in the by-laws is the autumn 
meeting of 1920, and any dmendment fixing a new 
subscription rate cannot become effective as regards 
members already on the books before January 1, 1922. 
The accounts for 1919 are expected to show a deficit 
of 2,0001., and it is estimated that under present condi- 
tions a deficit of about the same amount is likely to recur 
each until the subscription can be raised. The 

therefore, consider that the best course is to 
inform the members as to the position, and to appeal 
to them to assist the Institute in the meantime by making 
a vol contribution of 2/. 28. in addition to the 
regular subscription of 2/. 2s., until the members in 





general meeting have agreed upon @ new permanent rate. 
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DIESEL ENGINES OF THE MOTOR SHIP 
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PLATE I. 


P ‘IsSIA” FOR THE EAST ASIATIC COMPANY. 










































































NGINERRING AND SHIPBUILDING COMPANY, COPENHAGEN, DENMARK. 
-s¢ripliogg see Page 12.) 
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THE INCREASE IN RAILWAY RATES. 


FoiLLow1ne close upon the heels of the memoran- 
dum issued by the railway companies to their 
shareholders comes the expected announcement 
regarding the increase in railway rates. In this 





e| matter history repeats itself. About eight years 


ago the railways put the interests of the nation 
before their own, and acvepted proposals which 
brought a heavy burden upon them, on the promise 
of the Government at that time that they should be 
allowed to increase their rates to meet these new ex- 
. The required legislation, though long deferred, 
was ultimately passed. Again we have the com- 
panies in the position of having to meet charges 
for which the Government is alone responsible. 
Whether or not the additions to the wages bill of 
recent years have been justified the fact remains 
that they have been introduced at the instance of 
the Government and during governmental control, 
and without regard to the question as to whether 
the companies could commercially meet the cost. 
Once it was decided that these increases were 
expedient, it did not matter much, during the war, 
for our whole attention was then focussed on one 
object, and the Government, when it assumed control 
of the railways, guaranteed undiminished returns 
on the capital. With the passing of these con- 
ditions the situation has called for review. The 
pledge given in 1914 to the companies that the 
systems should be handed back to them with their 
revenue-earning capacity unimpaired has to be 
honoured. As a tentative measure towards this end 
the present changes are to be welcomed and must 
be made toserve. We are promised a more accurate 
revision later as the result of more scientific in- 
vestigation carried out at greater length. 

Though we may all regret that an increase in 
rates has become inevitable, the sooner we recognise 
that railway transport is affected by changes of life 
in just the same way as all other commodities we 
purchase, the better it will be for us. In recent 
years we have had an all-round increase in wages. 
Starting with raw materials, other conditions remain- 
ing the same, the added cost of the miner’s wage 
is passed on to the buyer of the coal or ore. This 
in turn, together with the risc in wages of the steel 
worker, is passed to the manufacturer. The 
finished product has to carry the cumulative effect 
not only of the higher labour charge of its own 
industry, but of all the preliminary industries which 
are accessory to it. It is necessary for each to show 
some profit under the new conditions, or the industry 
will not survive. It is the same with transport as 
it is with razors or any other necessary of life. 
The railway companies exist to sell transport and 
for that purpose only. In any ordinary industry 
there is no question, except under emergency con- 


32| ditions or excise, of interfering, in this country, 


with the selling price of any home-produced com- 
modities. In the case of semi-publi¢ services we 
have come to acknowledge the Government’s right 
to interfere, within limits, but inasmuch as the 





railways have been built up by private enterprise 
under certain well-defined conditions, which were 
formerly regarded as permanent, it is recognised 
that changes in these ordered by the Government 
require some quid pro quo. 

ing the recent years the latter has taken 
the form of the subsidy which, however, is not 
a satisfactory expedient. A subsidy helps the 
railways out of their difficulty at the general 
expense of the taxpayers. It is not only the rail- 
ways, but the traders who are subsidised, the latter, 
and through them the buyer, benefitting by cheap 
rates at the expense of the taxpayer. 

Such being the facts, the t revision of 
rates need cause no great alarm for the moment, 
though it will doubtless cause some among 
the trading community. Its effect will merely be wo 
shift the burden of the present subsidy from the 
shoulders of the taxpayer very largely on to the 
consumer, for it is not to be expected that, where 
possible, the trader will not fail to on the extra 

. In this way the actual consumer will 
shoulder the addition, a result not altogether un- 
desirable as the incidence will be more widespread, 
and will result even in a contribution from the 
favoured class of wage earners. We have used the 
term “for the moment ” advisedly. At the present 
time we are almost over-busy with home trade. 
While we are selling to ourselves, without being 
troubled with much foreign competition in our home 
markets, the resulting increase in price does not 
greatly affect our stability as a nation. It will be 
mainly troublesome because it may possibly result 
in a renewed demand for higher wages. These, 
however, must stop when the urgent home demands 
gradually fall off and we have to look elsewhere 
for business. We shall have ultimately to win 
our way back to financial stability by dealing with 
other people and competing successfully in foreign 
markets. This we can only do if our increased costs 
are divided over a still greater increase in production. 

However, in the new scale certain classes of goods 
will not have to carry any increase at all, while in 
many other classes it is considered that the added 
charge will be so small that it will not be possible, 
without profiteering, to pass it on to the buyer. 
Many articles of food will be subjected to incre- 
ments but on a comparatively low scale, and 
certain classes of raw materials will also experience 
only a small addition. The lightness of these in- 
creases may be expedient, but it is doubtful whether 
they can be permanently justified, and it will not be 
at all surprising, when the really scientific rates are 
evolved, to find that in many respects they will be 
higher than the new scale. As the new tariff is only 
a temporary expedient it is hardly necessary to 
discuss the actual changes. It may be noted that the 
addition of the flat rate, over and above the mileage 
charge, concedes the point that terminal expenses 
have risen apart from those of transport proper. 

The memorandum recently issued by the com- 
panies speaks of restoring the balance between 
revenue and expenditure and of providing an 
adequate return upon capital invested in railways. 
What is an adequate return in these days? Are 
the railway shareholders to be satisfied with what 
they earned before the war when everything else, 
including Government securities, is expected to 
produce a much greater return than formerly. In 
this connection it is to be noticed that we are told 
that any surplus resulting from the new rates during 
Government control will accrue to the national ex- 
chequer ; why this should be so is not quite clear. 

It is the uncertainty of any fair return which 
tends, with other factors, to keep railway shares down 
to their present low level. Very few nowadays touch 
90, while in 1914 we had quite a number which stood 
well above par, and in some cases even 120. The 
future is shrouded in obscurity and it would be of 
immense advantage for the whole country to have 
some definite and clear-cut railway policy placed 
before it, so that the shareholders and their directors, 
and the public, might know where they stand. 
The announcement of the rate increase has resulted 
in & momentary rise in the price of shares, but this 
is, we believe, temporary, and is chiefly due to relief 
at something at Jast having been done, and not to 
any permanent sense of security with regard to the 
future of our railways. 

A short time since we were told that railway 











18 





ENGINEERING. 





[ JAN. 2, 1920. 








delays were due to wagon shortage. A more con- the labours of the Commons Standing Committee 


sidered opinion later stated that they were due to 
congestion and not so much to shortage. Some 
little while ago we were further informed that 
congestion would be relieved by the new rates 
which would automatically result in much of the 
former coastwise traffic reverting to that mode of 
transport. Now we are apprised of the fact that the 
new rates will not be sufficient to result in any great 
readjustment of this kind. The new rates for coal 
show, comparatively speaking, a small increment 
only, which is much too insignificant to bring them 
anywhere near the coastwise charge in most cases. 
Further, while freights for short voyages such, for 
instance, as to the North of France, remain at their 
present levels, and plenty of cargoes offer, there will 
not be the remotest prospect of getting ships back 
into the coastwise traffic, even supposing traders 
had some special reason for paying the relatively high 
coastwise rate in preference to the cheaper shipment 
by rail. The contention that the promised readjust- 
ment would relieve congestion must, therefore, 
with a lot of other official argument on transport 
matters, be relegated to the scrap-heap. 

The two services which will now be most affected 
by the new rates are inland water and road transport. 
Both these stand to benefit to some extent by the 
changes, and if both can be further developed on 
sound lines the nation will gain considerably. On 
the one hand, motor transport has shown itself 
capable of handling successfully a good deal of 
short-distance traffic. Canals, on the other hand, 
are suited to slow-moving traffic in bulk. With the 
railways eased to some extent in these directions 
they should be able to handle the balance remaining 
to them more expeditiously. These changes will come 
into being slowly, but their effect will undoubtedly 
be good, and with better transport facilities we may 
look for a steady increase in our business. 

In conclusion we would briefly refer to the state- 
ment that the question of further additions in the 
form of charges for warehousing, cartage, &c., are 
under consideration. It is well known that formerly, 
when competition in rates between the various 
companies died out, its place was taken by com- 
petition in “facilities,” or service. There is no 
doubt that the efficiency of the railways was largely 
due to this stimulating influence. We are now, 
however, living under changed conditions. Even 
if the railways are ultimately handed back to the 
shareholders as nearly as possible in their original 
condition, we may expect these free services to 
be reduced to a minimum. The companies have 
been brought much closer together in the past 
four years than at any previous period, and they are 
not likely to let slip again so readily any fair means 
of adding to their revenues. 





THE ELECTRICITY (SUPPLY) ACT. 

This Bill received the Royal assent on the con- 
cluding day of the session just ended, and we look 
forwaid to the iuture of electricity supp y in this 
country with more confidence than we di! when 
the Bill was originally introduced in the House 
o Commons. In a sense all the proceedings of 
Parliament are of interest to engineers, but some 
of them are naturally of greater and more imme- 
diate interest than others. Among these the 
Electricity Bill takes a high place, and we propose 
briefly to review the history of the Bill and 
its various clauses The Bill was read a second 
time in the House of Commons on May 14 last, 
the Commons Standing Committee which put 
it into workable shape sat on 19 days, between 
July 9 and November 13, and the Bill passed 
its third reading in the Ho 1sé of Commons on 
November 26. The Bill which emerged from the 
Commons Standing Committee was very different 
from that which entered the committee room, and 
the committee unquestionably deserves the thanks 
of the engineering profession for converting the 
first crude proposals of the Government into a 
workable scheme which will enable electricity 
supply to be built up on the work of, and with the 
co-operation of, existing authorities. The original 


proposals, in not unfair metaphor, were the imme- | 


we would like to mention the very valuable assist- 


jance of, and the heavy work which was put in by, 


Mr, George Balfour, M.P., who as an engineer and 
a business man did much towards bringing the 
proposals of the Bill into a form which will not 
disorganise electricity supply. 

The Bill h d a very hostile reception in the 
House of Lords. It reached that assembly on 
November 27, and when :ead a third t me on 
December 19 it showed many drastic changes. 
These changes were made on the motion of the 
Lord Chancellor by a series of amendments which 
extended to no less than ten printed pages. These 
amendments, which involved the deletion of elev n 
claus. 8 in toto, were considered by the House of 
Commons on De:ember 22 and agreed to. 

The most important feature of the original Bill 
was that which proposed to authorise the Electricity 
Commissioners, set up by the Bill, to divide the 
country into suitable districts and to constitute 
for each area a District Electricity Board wiih 
compulsory powers. It was this part of the 
Bill that aroused the fiercest discussion in the 
House of Commons Standing Comittee an‘ also 
in the Lords. The duty of every District Board, 
in the words of the Bill, was to “provide or 
secure the provision of a cheap and abundant 
supply of electricity within their district.” 
District Boards were to take over all generating 
stations (other than private generating stations) 
and the main transmission lines within their area, 
but the machinery of distribution was to remain 
with the existing authorised distributors, who 
were to be supplied with electricity by the Dis- 
trict Boards. The boards were also to have power 
to construct generating stations, main transmis- 
sion lines and other works. The Electricity 
Commissioners wee to be given power to make 
advances to District Boards and autho ised 
undertakers up to a total of £25,(00,000. Another 
function of the boards was, with the consent of 
the Commissioners, to borrow money to be charged 
on the undertakings and the revenues of the boards, 
and various other important powers were to be 
conferred on the boards, including power, with the 
consent of the Commissigners, to take a transfer of 
the undertakings of authorised distributors of 
electricity. Each District Board was to finance 
itself, any supplemental finance to be provided out 
of the Nationa] Exchequer. 

There can be little doubt that, if the principle of 
District Boards had been accepted, it would 
eventually have led to the complete nationalisation 
of the business of supply and distribution of elec- 
tricity in this country. The danger of having such 
an essential commodity as electricity subject to 
bureaucratic contro! needs no emphasis, and it is 
not surprising that, when the Bil] came before the 
Commons Standing Committee, there was almost 
universal opposition to the creation of District 
Boards. The opposition in the Standing Committee 
was indeed so strong against the idea of District 
Boards that the Government accepted voluntary 
co-operation among authorised undertakers as 
Joint Electricity Authorities. fai'ing which 1 istrict 
Boards were to be formed with the compulsory 
powers already described. It will be secn that, 
when the Bll left the Commons, the primary and 
normal machinery for the organisation of the 
supply of electricity was to be in the hands of a 
joint electricity authority, ccmposed of representa- 
tives of the authorised undertakers within the 
district, with or without the addition of representa- 
tives of local authorities, consumers and other 
interests. 

There was a remarkable change in front on the 
part of the Government when the Bill was in the 
House of Lords. ‘lhe effect of the amen: meuts of 
the Lord Chancellor, which have already been 
referred to, was to cut out of the Bill the compul- 
sory powers for the establishment of District 





Boards, the compulsory powers for the acquisi ion 


national tchen e of electricity supply is, therefore, 
to be org nised on the voluntary basis of Joint 
Ek ctricity Authorities. 

Before proceeding to deal seriatim with the 
principal clauses of the Bill, it will be convenient 
to refer to what might be described as the controlling - 
authority under the Electric Lighting Acts. This 
authority has always, in the past, been the Board of 
Trade, and all the references to the controlling 
authority in the present Bill, as originally framed, 
were to the Board of Trade. There was, however, a 
clause which provided that, in the event of the 
establishment of the then proposed Ministry of 
Transport, all the powers and duties of the Board 
of Trade under the Bill and under previous E'ectric 
Lighting Acts were to be transferred to the Ministry 
of Transport. This clause did not meet. with the 
approval of the Commons Standing Committee, 
who deleted it. The Government, however, refused 
to adopt the view of the committee and, on the 
Report Stage, the Home Secretary moved a new 
clause transferring to the Minister of Transport 
all the powers and duties of the Board of Trade 
under the Bill and the existing Electric Lighting 
Acts. The clause was added to the Bill by the 
Commons with the proviso that the power of 
appointing the Electricity Commissioners, referred 
to below, should only be exercised by the Min‘ster 
of Transport with the concurrence of the Board of 
Trade. The House of Lords did not dissent from 
the view of the Government on this matier, so that 
the already overburdened Ministry of Transport 
is now the controlling authority under the Electric 
Lighting Acts. ' 

The first four clauses of the Bil] deal with the 
appointment of, and powers to be conferred on, the 
Electricity Commissioners. The establishment of 
this central body was welcomed by all those 
interested in the development and supply of elec- 
tricity in this country. The number of Com- 
missioners is not to exceed five, and they are to act 
under the general directions of the Ministry of 
Transport. A number of useful amendments made 
on this part of the Bill are worthy of note. It is 
now provided that three of the Commissioners shal] 
be whole-time officers and also that three are to be 
selected for practical, commercia] and scientific 
knowledge and wide business experience, including 
that of electricity supply. Further, it is stipulated 
that no Commissioner should have any share or 
interest, directly or indirectly, in any undertaking 
for the supply of electricity, otherwise than as a 
ratepayer in the case of an undertaking of a local 
authority. Then, to the functions of the Com- 
missioners, has been added powers to conduct 
experiments or trials for the improvement of the 
methods of the utilisation of fue] or water power. 
Before leaving this subject, it may be mentioned 
that the Chief Commissioner-designate is Sir Jchn 
Snell, the well-known engineer, who has been acting 
for some time as adviser to the Board of Trade. 

The powers of the Commissioners, in relation to 
the reorganisation of the supply of electiicity, are 
that they may, after giving public notice and 
holding a local inquiry, determine districts for the 
purpose of electricity supply, and, if dissatisfied 
with the existing organisation for the supply of 
electricity in any district, the Commissioners will 
then hold a local inquiry and ask the authorised 
undertakers, large consumers, and other associations 
or bodies interested, to submit a scheme for effecting 
improvements. The Commissioners will consider 
any scheme s..bmitted, and, if approved, the Com- 
missioners wil] establich a jo.nt electricity authority. 
If, however, no- scheme is subm.tied, or, if no 
scheme submitted is approved ty the Commis- 
sioners, they may formulate a scheme of their 
own. No scheme is to prov de for the transfer to 
the Joint Electricity Authcrity of any part of an 
existing undertaking, exc pt with the consent of 
the owners thereof. Any scheme approved by the 





Commissioners, or which they have themselves 
formulated, is‘ to be published by the Commis- 


of generating sta iors and ma‘n transmi:sion lines | sioners, and they are to ho'd a local inquiry thereon. 
and all the financial clauses of the Bill, except the The Commissioners may make an Order giving efiect 


prov sion of 20,00),0002, to be c mmented on latcr, 


' 


to the decisions they arrive at, as the rerult of the 


diate pulling down of the house and the living on top for the erection of «mergency generating stations inquiry, and present the Order for confirmation by 
| the Ministry of Transport, and any Order is to be 


of a heap of bricks for a few years, while the palace 
of the new age was erected. In connection with 


|and transmission lines. Put shortly, ail the compul- 


sory powers of the Bill have disappeared, and the 


laid, as soon as confirmed, before each House of 
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Parliament, but shall not come into operation unless 
and until it has been approved by a resolution 
passed by each House. 

The Comm'ssioners have power to require any 
authorised undertakers to amend or alter the type 
of current, frequency, or pressure employed by 
them in their undertaking. A strong effort was 
made in the Commons Standing Committee to 
secure protection for authorised undertakers, who 
are companies, and also for consumers, should 
this power be exercised by the Commissioners, but 
the Government refused any concession. They 
reconsidered their decision on the R»port Stage 
and i serted a provi o that if on appeal by any 
authorised undertakers the Minis ry of Transport 
are satisfied that compliance with the order would 
entail unreasonable expenses the M'nistry may 
direct that the order shall not apply to those 
undertak rs or apply only subject to such condi- 
tion: as the Ministry may presc. ibe. 

The Commissioners, at the beginning of each 
financial] year, are to prepare an estimate of their 
receipts and expenditure other than that on account 
of loans and submit it for the approval of the 
Ministry of Transport, and the Commissioners are 
to apportion the amount by which the estimated 
expenses exceed the estimated receipts amongst 
the several Joint Electricity Authorities and 
authorised undertakers within the United Kingdom 
in proportion to the number of units of electricity 
generated by these authorities and undertakers in 
the preceding year. This, however, does not apply 
during the first two years after the passing of the 
Bill, ‘during which period any excess of expen- 
diture is to be paid out of moneys provided by 
Parliament 

The duty of every Joint Electricity Authority is 
to provide, or s:cure, the provision of a cheap and 
abundant supply of electricity within their district, 
and for that purpose they are to have such powers 
and duties as are conferred or imposed on them by 
the scheme of constitution or the Bill. 

A joint electricity authority cansupply electricity 
within their district subject to the limitation that 
they shall not supply electricity in any area 
forming part of the area of supply of any authorised 
distributors without the consent of those distri- 
butors, except to railway, &c., companies, or in 
any part of the area of supply of a power company 
for any purpose for which the company are therein 
authorised to supply electricity, without the con- 
sent of the company, except to the previous owner 
of a generating station which has been transferred 
to a joint electricity authority. 

Any Local Authority which is an authorised dis- 
tributor may agree, subject to the consent of the 
Commissioners, with a joint electricity authority 
for the transfer to the latter of the whole or any 
part of the undertaking of the Local Authority. 
Power is also conferred on the joint electricity 
authority, with the consent of the Commissioners, 
to acquire by agreement the whole or any part of 
the undertaking of any authorised undertakers 
not being a Local Authority. 

Where under the previous Electric Lighting Acts, 
or under any special or local Act, any right to 
purchase the whole or any part of the undertaking 
of any authorjsed distributors is vested in any 
Local Authority, the right may by an Order consti- 
tuting a joint electricity authority for the district 
comprising the area of the local authority be 
transferred to the joint electricity authority. 

Every joint electricity authority has to establish 
a fund to which all receipts by the authority are 
to be carried, and out of which all payments by 
the authority are to be made. Each joint electricity 
authority is annually to submit to the Commis- 
sioners a statement of income and expenditure 
on revenue account, and the accounts of every 
authority are to be audited by auditors appointed 
by the Commissioners. Joint electricity authorities 
have also to make to the Commissioners an annual 
report of their proceedings during the preceding 
year, 

Some of the transitory provisions are rather 
‘xtraordinary, for instance, the Minister of Trans- 
port is allowed to spend £20,000,000 in erecting 
generating stations, main transmission lines and 
other works before the constitution of a Joint 
Electricity Authority. Considerable objection was 
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taken to this course, both in Committee and on 
Report Stage in the Commons, on the ground that 
the powers of the Commissioners to make arrange- 
ments for the supply of electricity in any unde- 
veloped area were sufficient to meet the case, but 
the Government bore down all opposition on the 
plea of urgency. 

One section of the Bill which was radically 
altered by the Commons Standing Committee is 
the section which makes it unlawful for any Local 
Authority or company to establish a new or extend 
an existing generating station or main transmission 
line without the consent of the Commissioners. 
This restriction does not apply to the establishment 
or extension of a private generating station, but the 
owner, in the case of a new station, must comply 
with any regulations made by the Commissioners 
as to type of current, frequency, and pressure to 
be used. A reservation was introduced into the 
Bill by the Commons Standing Committee that the 
consent of the Commissioners, above referred to, 
shall not be refused unless a Local Inquiry is held. 

Amendments are made by the Bill on various 
provisions of previous Electric Lighting Acts. For 
example, the powers of the Minister of Health, the 
Secretary for Scotland and the London County 
Council with respect to the sanctioning of borrowing 
by Local Authorities, under the Electric Lighting 
Acts, are transferred to the Commissioners. Addi- 
tional powers, which experience has proved to be 
much needed, are to be conferred on authorised 
undertakers and Joint Electricity Authorities with 
regard to wayleaves for transmission lines, both 
below and above ground. The extended powers, 
however, have to a large extent, been modified by 
reservations for the protection of the Postmaster- 
General and other authorities. 

Powers are given to Local Authorities, who are 
authorised distributors, and Joint Electricity 
Authorities to supply on hire, but not for sale, 
apparatus and appliances for lighting, heating, 
motive power, and other purposes for which electri- 
city can be used. 

A Special Order made by the Commissioners and 
confirmed by the Ministry of Transport is substi- 
tuted for the Provisional Order which previously 
had to be obtained from the Board of Trade to 
authorise the supply of electricity by a local 
authority or company. 

The position of Local Authorities and companies 
at present supplying electricity does not appear to 
be in any way prejudicially affected by the Bill, and 
there is nothing which should discourage companies 
from actively participating in the development of 
the electricity required throughout thes country. 
There are considerable areas requiring increased 
supplies and companies should, in the future, as 
in the past, be able to deal with these. There should 
be no need to reintroduce next Session, as was fore- 
shadow.d by ths Lord Chancellor, a supplementary 
Bill covering the parte jettisoned by the Govern- 
ment containing the principle of compulsion. 








THE APPLICATION OF LIQUID FUEL 
TO HEAVY OIL ENGINES. 


In the early days of the electric furnace the 
metallurgists grumbled that the designers of the 
furnaces offered to him had troubled little to study 
how a smelting furnace really works, and the 
electrical engineer retorted that the motallurgist 
seemed to expect electric coils and gear to bear any 
heat and maltreatment. Itis rather latein the day, 
and yet not surprising, that engineers and fuel 
chemists should still exchange similar compliments 
with respect to the Diesel engine. To attempt 
simply to “electrify” a smelting furnace was bad 
method. It is equally unreasonable for the engineer 
to expect the chemist to,supply him with a fuel 
that will suit any new modification of an oil engine, 
as it is for the chemist to call upon the engineer to 
adapt the engine to the fuel that he can provide, 
The continuous changes of recent years in the 
availability and value of particular fuels have kept 
the controversy acute. The engineer and chemist 
must co-operate in the design of the oil engine, as 
they must in other ficlds. That was the line taken 
in the discussion of a paper on “ The Application of 
Liquid Fuel to Heavy Oil Engines,” which Mr. A. J. 











Wilson read before the Institution of Petroleum 
Technologists on December 16. 

Mr. Wilson dealt with the two sides of his problem, 
the modern devices adopted for the fuel feed in 
engines, and the available fuels, and he had collated 
a great many data in an instructive way. He 
distinguished the various ty pes of heavy.oil engines 
as Diesel or constant-pressure engines in which the 
heat of compression alone fires the injected fuel, 
and semi-Diesel or constant-volume engines in which 
ignition is obtained by the combined effect of 
compression : nd the surface heat of the vaporising 
chamber or hot bulb. The demarcation between 
the two types was shadowy. The Diesel Engine 
Users’ Association defined “the semi-Diesel engine 
as a prime mover actuated by the gases resulting 
from the ‘combustion of a liquid fuel, injected in 
the form of a spray into a combustion space open 
to the cylinder. The heat derived from an ‘un- 
co led portion of the combustion chamber, together 
with the heat generated by the compression of air 
to a moderate temperature, ignites the charge, the 
combustion taking place approximately at constant 
temperature.” The fuel admission might be either 
air-blast injection, or solid mechanical injection. 
The air-blast system, Mr. Wilson pointed out, gave 
satisfactory atomisation and turbulence, but required 
@ compressor wcrking at 1,000 lb. per square inch 
for actual driving, whilst the solid injection needed 
its compressor, at about‘half that pressure, only for 
starting and mancuvring. Neither system was 
ideal. The high fluid pressure of solid injection gave 
sufficient atomisation; since no air blast followed, 
however, the combustion especially of viscous oils 
might be imperfect. The expansion of the com- 
pressed air used in the air-blast system, on the 
other hand, lowered the temperature just at the 
critical moment when ignition was to take place. 

Starting from this standpoint Mr. Wilson briefly 
reviewed the main types of fuel valves and 
pulverisers in use—the original Diesel valve type 
of constant lift, which had to lower the blast pressure 
to suit the reduced load; the variable’ blast- 
pressure systems of Pasel; of Messrs. Mirrlees, 
Rickerton and Day, for the electric control cf which 
Mr. Wilson expressed a preference; of the Atlas 
Company, of Stockholm; and of Burmeister and 
Wain, the only Diesel fuel valve which opened 
inward to the combustion space. The solid injection 
was, in Diesel engines proper, only used in the 
McKechnie-Vickers submarine engine. Of semi- 
Diesel engines and engines belonging to the border- 
land between the two types, Mr. Wilson referred to 
recent four-stroke cycle horizontal British engines of 
Messrs. Blackstone and Co., who originated a 
compromise between the two injection systems, 
and of Messrs. Crossley Brothers; the latter firm 
secured excellent atomisation and efficient turbu- 
lence on the true solid-injection principle by .the 
peculiar shape of the combustion chamber and 
piston head. The vertical engines mentioned, all 
two-stroke cycle, were the Beardmore, Bolinder and 
Petter types. 

Turning to the consideration of liquid fuels, 
Mr. Wilson first reiterated the still necessary com- 
plaint about the loose nomenclature. The term 
crude oil was used, or should be used, to designate 
an oil in its natural state, complete with its lighter 
fractions of low flash-point and also with water and 
sand sometimes; such oils were burnt on marine 
Diesel engines, whilst stationary engines were mostly 
run qn residual fuels or gas oils. The residual 
petroleum oil exhibited the characteristics of the 
original product, being low in gravity, viscosity and 
asphalt content, if Pennsylvanian, or paraffinoid, 
and high in these properties if from Mexico. Viscous 
oils had a low thermal efficiency probably because 
the relatively large globules of the atomised oil did 
not ignite readily; that might be cured by pre- 
heating the oil or by special pulverisers. Asphaltic 
oils tended to coking and to slow combustion, and 
yielded hot exhausts. As any ashes accumulated in 
the engine, the ash content of an oil should not 
exceed 0-06 per cent., though higher percentages 
of soft ashes (sodium sulphate) might be tolerated 
in tar oils. . 

Petroleum distillates, such as gas oils, made good 
fuels for semi-Diesel engines, use were of 
high calorific value and the distillation freed 
them of the common impurities—water, ash and 
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asphalt. rr engine | eaahies ain of high 
coke value, if well atomised, which would choke a 
semi-Diesel for want of oxygen. It was necessary in 
this connection to bear in mind the difference 
between four-cycle vaporiser engines, which needed 
the paraffin fractions, and hot-bulb engines proper, 
because in the vaporiser the fuel entered the cylinder 
in advance of the compression stroke, whilst in the 
latter the fuel was injected into the combustion 
space towards the close of the compression stroke. 
The Diesel shale oils were generally the gas-oil 
fractions and, like the gas oils from petroleum, were 
low in ignition-point ; they were, therefore, apt to 
burn rapidly in Diesel engines and to cause 
bumping with air-blast injection. 

The adoption of tar-oil fuels necessitated some 
modification in the injection since the petroleum 
residuum would ignite at about 270 deg. C.—the 
figures refer to ignition without flame or spark in 
oxygen and depend very much, of course, on the 
experimental conditions—whilst the aromatic com- 
pounds of tar oils ignited above 480 deg. C. To 
obtain higher temperatures in Diesel engines the 
eompression ratio had been increased. That was 
inadvisable because it strained the engine. The 
other main expedients discussed by Mr. Wilson were : 
(1) Running the engine hotter with a petroleum 
fuel to start on; as this was risky practice, lest 
explosion occur in the fuel valve, the point at which 
the valve was opened was ativanced with advantage, 
especially in large cylinders with non-cooled pistons, 
(2) mixing the tar oil with petroleum oil without 
modifying the engine; but Rieppel, to whom the 
credit for the pioneer work in introducing tar oils 
as Diesel fuel was due, limited the amount of tar oil 
to 25 per cent., and there was not much gained by 
the ase of these mixtures, (3) by using a pilot charge 
of petroleum with a special ignition gear; this 
seemed the most satisfactory method of utilising tar 
oils, though it required two fuel pumps, as Mr. Wilson 
exemplified by slides of engines of Messrs. Mirrlees, 
Bickerton and Day. One drawback of all the tar oils 
was the choking of the pulverisers with carbon ; in 
the sleeve pulveriser of Mr. P. H. Smith the mixing 
of the fuel and air blast was delayed until just above 
the valve seat, to avoid any premature oxidation 
in the valve. 

The tendency of a tar oil to choke the pulveriser 
could be estimated from the portion insoluble in 
xylol; that insoluble portion would include the 
free carbon, and was by the M.A.N. Company, 
limited to 0-2 per cent. The free carbon was the 
chief objection to the use of raw tars in the engines ; 
generally it ruled the horizontal-retort tars out, 
because they might contain 25 per cent. of free 
carbon. The lignite-tar distillates, on the other 
hand, had a strong resemblance to the tars of 
petroleum and shale oils and formed very suitable 
Diesel-engine fuels. That, no doubt, is one of the 
reasons of their popularity in Germany ; but it was 
mentioned in the discussion that German experts 
had recently come to the conclusion that some 
Diesel engine troubles, previously ascribed mainly to 
engine design, were really due to the tar-oil fuel. 
All the same, Mr. Wilson and the various speakers 
agreed that any noteworthy development of the 
lignite deposits in Devonshire and in Norfolk would 
much ease the fuel situation. 

The fuel aspect depends, of course, largely upon 
the gas and coke companies which supply the tars. 
Horizontal retorts, in spite of all admonitions still 
predominant in England, do not yield so -satis- 
factory a tar as vertical retorts, the tar of which is 


less rich in free carbon and naphthalene, and richer | make 


in hydrogen. Dr. Ormandy pointed out, that gas 
works could obtain a good thin fuel oil even with 
horizontal retorts if it suited them to substitute 
fractional condensation for bulk condensation ; but 
they were doing sufficiently well with their actual 
method. That is one of the points to be taken into 
consideration, though the gas companies have had 
to put up with a good many arbitrary restrictions, 
- as have had the public in general. We must 
allow some time for the fuel and lighting situation 
to clear; gas stripping, calorific gas evaluation, 
and general by-products recovery must be com- 
promised. Meanwhile, however, the engineer and 
the fuel chemist will have to put their heads together 
to evolve a generally suitable type of Diesel engine, 





that will run well on a cheap, widely available fuel. | 
Great strides have recently been made in British 
solid-injection engines, and further progress was 
claimed during the discussion; yet room is still 
left for improvement. 





THE WELFARE MOVEMENT AND 
APPRENTICE QUESTION. 

A ¥FEw years ago the suggestion that the intro- 
duction of a definite scheme of welfare work into 
the business organisation would serve many useful 
Pp was turned down by many on the grounds 
that it was altogether too reminiscent of cocoa, 
soap and biscuits, and by others on the score 
that the worker would not, as a rule, tolerate 
‘“‘interference”’ on the part of a welfare worker. 
At the same time many firms were even then 
doing something in a “welfare” direction, but 
that something was too frequently left to the 
chance goodwill of various members of the organisa- 
tion. Quite recently, however, a large number of 
firms have made experiments, and—with a very few 
exceptions here and there—have discovered that an 
organised scheme of welfare work has considerable 
advantages. Ir a suitable welfare worker is care- 
fully chosen, and the ready co-operation of the 
employees sought, there is no doubt of the resultant 
success of the experiment. 

An impetus was certainly given to the question 
by the action of the late Ministry of Munitions, 
and more recently the formation of the Industrial 
Welfare Society by a number ot leading men in the 
industrial world, has served still further to promote 
interest in the movement. This society, with 
offices at 33, Tothill-street, Westminster, exists for 
the purpose of: (1) Advising employers of labour 
with regard to the starting of schemes applicable to 
their individual works; (2) finding and training 
supervisors and recommending candidates to in- 
quiring firms; (3) supplying information regard- 
ing the many phases of the movement. Where 
employers are uncertain of the attitude likely to 
be adopted by their workers to the suggestion that a 
scheme should be introduced, the society gladly 
send a speaker to give an address on the subject. 
This has often proved a useful preliminary in the 
matter. The work of the society has already 
received the warm approval of the Engineering and 
Shipbuilding Employers’ Federations, in addition 
to that given by a large number of other associations 
of employers representing other trades. 

In view of the forthcoming operation of the 
Education Act, it is important that one phase of the 
welfare movement should receive attention from all 
firms which are concerned with the right training 
of the juvenile workers. So soon as the provisions 
of the Act become operative, it will be .necessary 
for such employers to allow their juvenile workers 
to attend continuation classes during working hours, 
for 280 hours or 320 hours per year. This, if it is 
to prove of value, must involve the closest co- 
operation between the Local Education Authority 
and the local employer, and it will be advisable 
for such employers individually or in groups—- 
according to the size of the firm—to appoint a 
“liaison officer” between the two bodies. The 
question of works’ schools has been dealt with 
by the Education Committee of the Federation of 
British Industries, and it is unnecessary to touch 
upon this subject here, but it is important that 
during the period which must elapse before the 
“ appointed day ” has been fixed, employers should 
experiments in order that their knowledge 
so gained may be used with advantage when that 
day arrives. 

If between the ages of 14 and 16 the practical 
side of a boy’s training for his future industrial 
career can run side by side with the general education 
provided by the locai education authority, and if 
between 16 and 18 this practical training can be 
developed, and built upon the general foundation 
given during the earlier years, a right balance will 
be maintained. Owing to the lack of State facilities 
for such education it would appear that another 
method of co-operation lies in the possibility of 
firms providing means for physical and social 
development which are so important to the future 
well-being of the citizen and worker. If such 





Senations are to ~ rere ony they will demand 
the services of a welfare supervisor, apprentice 
master, or of some duly qualified person closely 
connected with the firm. 

Frequently the complaint issmade by employers 
of juvenile labour that the ‘present educational] 
system is at fault; that it produces a certain type 
of boy who is unable readily to adapt himself to 
the conditions and methods prevailing in his place 
of work. If this criticism is sound, the new Educa- 
tion Act offers to employers an opportunity of 
bringing about a more satisfactory state of affairs. 
It they refuse to co-operate with the Local Education 
Authority and find in a few years time that progress 
along acceptable lines of development has not been 
made, it will be the fault not of the authorities, but 
of those who have failed to give to the latter the 
benefit of their advice and experience. If employers 
have any wise suggestions to offer, now is the 
time to make them ; if they have confidence in any 
particular scheme of education and training, now 
is the time to make experiment, for it is only by 
viewing the problem of the training of the juvenile 
worker from every angle that a practical scheme can 
be evolved, acceptable to all concerned. 





THE LONDON RAILWAY SLANG 
HOUSE SCHEME. 

In a recent article we discussed the ieittiin of 
congestion and delay on our railways and mentioned 
that we considered that, with the new hours of labour, 
much greater facilities and accommodation at some 
of our loading and unloading points had become 
urgently essential. This fact is also recognised 
in the report, issued last week, of the Departmental 
Committee appointed to consider the proposals of 
Mr. A. W. Gattie for a London clearing house. 
While the fact is recognised, the committee is, how- 
ever, of opinion that the required development can 
be better procured on broad lines of organisation 
and physical development, under the direction of 
the Ministry of Transport, than by the adoption 
for London of the clearing house scheme, upon 
which it has now reported adversely. 

It will doubtless be remembered that the evidence 
laid before this committee covered very wide 
ground and included the views and opinions of a 
large variety of authorities. The committee does 
not find in this evidence any actual prejudice against 
the scheme per se. The proposal had a very 
good hearing, and, while there may be regret in 
some quarters that the idea is considered imprac- 
ticable for London, it is impossible under present 
circumstances not to agree with the committee’s 
findings on most of the points brought out. 

It is unnecessary to dea) with all the reasons which 
the committee adduce for the rejection of the scbeme. 
Some naturally are more important than others, 
and as so trequently happens we are in this matter 
driven back once more to finance. The sums in- 
volved in the clearing house scheme are not to be 
considered lightly. The clearing house alone is to 
cost about 26,000,0001. But this is not all. Omit- 
ting from the question any further elaboration of the 
suggested railway feeder system—though that is 
regarded as essential by the committee—it would 
be necessary, in order to make the scheme 
thoroughly effective, that suitable alterations 
should be made at all stations throughout the 
country. This cost would, itis suggested, amount 
to something like 300,000,000/. at pre-war figures. 
Probably double this figure would more nearly 
represent present-day costs. How can such a sum 
possibly be raised at present for railway purposes ? 

The railways themselves, whose credit was always 
good before the war, are now in the unfortunate posi- 
tion of having been largely depreciated in the service 
of the country. They have not yet had time to find 
their feet again. The revision of rates referred to 
in another column will, it is hoped, gosome way to 
re-establish them on a good working basis, but it will 
not be enough now to bring them up merely to their 
pre-war standard. With Government securities 
paying 5 per cent. or 6 per cent., and industrial 
investments on a basis of 8 or more per cent., the 
railways will find it difficult to obtain capital unless 
they can offer something more than the previous 
3 per cent. or 4 per cent., especially in view of the 
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uncertainty of their future. It is hardly probable 
under these conditions that money will be forth- 
coming from the usual railway sources for so pro- 
blematical a scheme as the suggested clearing house. 
There remains the allocation of public funds to the 
purpose. The Minister of Transport has power to 
institute such a scheme and to work it as part of the 
railway system, but the committee reports that it 
cannot recommend such an expenditure of public 
money. The calls upon the Government are heavier 
than it can well bear at present, and it is not at all 
likely that sums of the required magnitude will be 
available. We may add that we think the new 
Ministry would not be well advised if it commenced 
its career by committing itself to such an expense. 
In one direction the proposals as put forward by 
Mr, Gattie hardly appear to be consistent with 
sound economics. To make his scheme a success he 
requires traffic of 30,000 tons aday. This can only 
be obtained in London and for this reason pro- 
posals to lay down smaller installations at Birming- 
ham and Hull have been refused. But, be it noted, 
for the complete justification of the scheme the 
system of transport throughout the country would 
have to be co-ordinated, and, therefore, smaller 
installations would have to be put in at provincial 
points. These, it can only be assumed, on the argu- 
ments put forward, would work at a loss in order that 
there might be some saving in London. J 
Moreover, whether the concentration of all Lon- 
don traffic in one central depot would be advan- 
tageous is certainly open to question. For instance, 


the report points out that the present numerous | PrOPe 


goods depots act as stores and distributing points for 
such things as coal and building material, while the 
railway companies also allow a certain amount of 
warehousing accommodation for genera] traffic. 
The centralisation of all traffic in a central clearing 
house would add greatly to the length of cartage 
both for receipt and delivery, while the Gattie 
scheme, expensive though it is, makes no provision 
for warehousing, which, in fact, seems almost 
opposed to the fundamental ideas on which it is 
based. 

It must be patent to everybody that if the cartage 
now distributed round something like seventy-four 
goods centres in the London area, were concen- 
trated on one spot, not only would the average haul 
be increased, but the streets approaching so large a 
depot would be congested to an impossible extent. 
The site proposed is not served at present by arterial 
roads of anything like sufficient capacity to accom- 
modate the streams of traffic which would pass to 
and from such a clearing point. Unless perfect 
freedom of access and egress were provided this 
concentration would be more of a hindrance than 
convenience. Hence it seems practically certain 
that street wideninge on a very comprehensive 
scale would have to form a necessary part of the 
scheme. This displacement of population, addi- 
tional to that involved in the use of the clearing 
house site itself, would make a situation, now 
grievous, still more acute. With its present prob- 
lems London has enough on hand in the way of 
improvements and street widenings, to place con- 
sideration for a scheme, which would involve a 
considerable increase in, and an entire redistribu- 
tion of, our road traffic almost out of the question. 





NOTES. 
THE CONSTITUTION OF THE ELEMENTS. 

Speaking at the Royal Institution in 1917, 
Sir J. J. Thomson observed that chlorine was the 
most notable exception to the rule that the atomic 
weights of the elements were whole numbers, and 
suggested that chlorine as we knew it was really a 
mixture of two isotopes; that is to say, of two 
elements having the same properties both spectro- 
seopically and chemically, but differing in atomic 
weight. This, it may be recalled, had been found 
to be the case with neon, which the speaker had 
proved in 1913 to be a mixture of two isotopes 
having atomic weights of 20 and 22 respectively, and 
in the lecture to which we have referred above, he 
suggested that. positive-ray analysis might be equally 
effective in showing that ordinary chlorine was a 
mixture of isotopes. A first attempt: in this 
direction failed, as stated by Sir J. J. Thomson, 
at the Royal Institution, in March, 1918, the normal 





value being found for the atomic weight. The 
experiments have, however, been continued, and in a 
letter published in the last issue of Nature, Mr. F. W. 
Aston announces that by means of the positive-ray 
analysis chlorine has been proved to consist of at 
least two isotopes with atomic weights of 35 and 37 
respectively. This has been confirmed by further 
experiments with HCl and phosgene gas, both of 
which have been found to exist with two different 
molecular weights corresponding to the two different 
kinds of chlorine. It further appears that there 
are at least three or four isotopes of mercury, but 
accurate values for the atomic weights of the 
separate constituents cannot yet be given. 


THe Use or GovERNMENT DOoOKYARDS FOR 
MERCANTILE PURPOSES. 


A statement was made last week, by Dr. Mac- 
namara, Financial Secretary to the Admiralty, that 
the Colwyn Committee had recommended the con- 
struction of merchant ships in the Royal Dockyards, 
and that the Admiralty were now looking for suit- 
able orders. The Committee had also suggested the 
use of part of the Devonport yard as a terminal 
port by shipping firms, The policy of building 
merchant ships in dockyards is much on a par with 
the building of locomotives and wagons at Woolwich. 
We do not consider that the Government is wise in 
taking such a step. It is highly improbable that any 
work of the kind can be conducted on a proper com- 
mercial basis as the yards are not laid out for building 
mercantile shipping at economical rates. When all 
r overhead charges are included, we do not 
doubt that it will be found that costs come out at a 
rate which would not compare in any sense with 
commercial building. But supposing even that by 
some extremely favourable coincidence of circum- 
stances, costs were not exorbitantly high, we again 
come to the fact that the Government would be 
competing with private industry, and turning 
itself into a trading concern, instead of confining 
itself to its proper duties of governing. Activities 
of this kind are to be deprecated from every point 
of view. If the yards are now too great for the 
country’s need, the most reasonable step to take 
would be definitely to make over part of some of 
them to private firms on suitable terms, either 
lease or hire, and let them run them at their own 
risk. The suggestion that part of Devonport be used 
as a terminal shipping port is not open to quite the 
same objection, provided the Government did not 
manage the port, and arranged for resumption of 
control on suitable terms in case of need. Devon- 
port, however, is handicapped by bad approaches 
for large liners, and it is doubtful whether any 
of the leading steamship companies would make 
it a terminal. The Cunard, it will be noted, is 
now giving up Plymouth as a port of call for its 
larger ships—at all events, temporazily. 

NationaL UNEMPLOYMENT INSURANCE. 

Ir has long been recognised by shop managers 
that as the supply of work in sight diminishes the 
output per head employed is very liable to fall off. 
Most of us, indeed, can recall from the days of our 
apprenticeship cases in which operatives have 
urged their mates to refrain “from working @ man 
out of his job.” The philosophic economist is no 
doubt quite correct in maintaining that the ultimate 
result of such a policy is actually to increase the 
total amount of unemployment. The injury due to 
dismissal is, however, immediate and individual, 
whilst that foretold by the economist is distant and 
impersonal. In these circumstances it is not sur- 
prising that the less long-sighted policy proves the 
more popular and that in practice a slackening in 
the orders accruing to a factory is immediately 
followed by a decrease in the individual output. 
Much of the early success of the trades unions was 
due to the provision they made for the maintenance 
of their. members during periods of unemployment, 
and for which indeed they have some special quali- 
fications, particularly for dealing with cases of 
malingering and work shyness. As time has gone 
on this matter of unemployment benefit has become 
almost a secondary consideration with many trades 
unions. As one consequence of the war it has 
become of first importance that the productivity of 
our factories shall be increased. Otherwise national 
bankruptcy and ultimately semi-starvation for the 


masses of the people would appear to be unavoid 
able. It is well, therefore, that by their 
Unemployment Insurance scheme the Governmen’ 
will do much to reduce the weight of one leading 
factor (unfortunately it is not the only one 
amongst those which induce the British work 
man to resist the introduction of better methods 
of manufacture and improved machinery, until 
absolutely compelled to admit them by the 
force of foreign competition. Under the new 
scheme the rate of unemployment benefit is raised 
to 15s. a week for men and 12s. a week for women, 
the figure in previous Acts being 7s. a week. The 
rate of contribution is to be 3d. per week for men 
plus 3d, paid by the employer, the corresponding 
figures for women being a total of 5d, per week, half 
being paid by the beneficiary and half by her em- 
ployer. Provision at somewhat lower rates is also 
to be made for boys and girls between 16 and 19. 
The funds thus collected will be augmented by a 
grant from the Treasury equal to one-third of the 
combined contributions of employers and employed. 
The Act will not apply to agriculture or todomestic 
service, and industries which have already unem- 
ployment schemes of their own giving greater or 
equal advantage will be allowed to contract out of 
the Act, and powers are taken for the setting of 
special schemes for particular industries should this 
appear advisable. Where this is done the State will 
make a contribution to the expenses of administra- 
tion equal to one-tenth of the estimated amounts 
of the total contribution which would have been 
collected from the industry under the general scheme. 
It is estimated that 11,425,000 people will be 
insured under the schemes, the annual cost to the 
State being between 3,000,0001. and 4,000,000/. 
Tue Uss anp Abuse oF Statistics. 

It is possible that many engineers will have little 
sympathy with the memorial which has been 
addressed to the Government by the Royal Statis- 
tical Society, praying for improvements in the 
character of our official statistics. It was an acute 
philosopher who remarked that there was nothing 
so fallacious as facts save figures, and we have 
amongst us many professed statisticians who are 
prepared on the basis of published figures alone to 
unravel to an admiring public the “ truth” about 
undertakings of every type and character. The late 
Mr. W. B. Bryan once complained that whilst the 
Water Board had cut down the engineering staff 
to such a limit as to involve serious loss and waste 
due to the consequent holding up of urgent works, 
an enormous increase had been made in the statistical 
and clerical departments, with the result that the 
total administrative costs were notably higher than 
ander the old régime of the companies, with their 
eight separate and independent staffs. This sacri- 
fice of the department which creates and initiates 
to the department which merely records is, no 
doubt, a concession to a well-known school of 
publicists, one of the most prominent of which 
recently suggested that the fact that certain 
municipal power stations in the Metropolis showed 
lower generating costes than company undertakings, 
was conclusive proof of more efficient management. 
Apparently, he had never heard of such a thing 
as a power factor, and thought, therefore, that 
a direct comparison was possible between power 
respectively. It ise the probability that equally 
grotesque misunderstandings may arise as to the 
real significance of the figures, that has made our 
railway companies so reluctant to publish ton-mile 
statistics, though, on the whole, it is probable that 
in the end more gein than injury would ensue. 
It should be borne in mind that it is not merely 
publicists who may well be ignorant as to the 
real bearing of the figures, who would make use of 
such returns, but the figures would also, in the end, 
prove of no little value to those responsible for the 
direction and control of our lines. It is, in fact, 
more important to provide reliable and 
data to the expert than it is to conceal the facts 
in the hope of escaping annoying, if foolish, criti- 
cism from popular writers and speakers. On this 
ground, the memorial addressed to the Governmeut, 
to which we have referred above, is worthy of full 

The proposal is that a Royal Commission 
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to consider what improvements are possible in the 
existing methods of collecting and presenting public 
statistics. Amongst defects in present methods, 
it is pointed out that the statistical year is not the 
same for all the official returns published. Again, 
there has been no general information published as 
to wages since 1906, when the census of production 
was taken. Although incomplete, this census did 
furnish some most interesting figures as to the 
relative share of capital and labour in the profits 
of our industries. Fuller railway statistics are also 
called for ; whilst other subjects as to which further 
data are demanded, include the number of our sea- 
men, the number of and class of houses available 
for habitation, and fuller particulars as to the costs 
and supplies of food, clothing and other necessaries 
of lite. 
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The Chemical Analysis of Iron. By ANDREW ALEXANDER 
Buatr, Chief Chemist, United States Board appointed 
to test iron, steel and other metals, 1875; Chief 
Chemist United States Geological eh and Tenth 
Census, 1880; Member American Philosophica! 
Society, &c. Eighth edition. Philadelphia and 
London: J. B. Lippincott Company. [Price 21s. net. } 

Durie the six years, since the issue of the last 

edition of this book, there have been numerous 

improvements in the methods of analysis used for 
determining the usual elements present in iron 
and steel, and the author has very ably brought his 
standard work up to date. So important have 
many of the ferro-alloys become and so strongly 
has the necessity arisen for their accurate analysis 
for the basis of an equitable price, that Mr. Blair 
has done well to remodel the arrangement of his 
book, even to the extent of rewriting the greater 
part of it. His work has done more than that of 
almost any other author for the standardising of 
iron and steel works analysis, and it is a decided 
advantage for the busy steel works chemist to be 
able to turn to the section of the new edition where 
have been collected together all the various methods 
he may employ for the analysis of alloy steels. 

The specialist also will be able to refer with profit 

to the separate part of the book which has been 

arranged exclusively for the complete technical 
analysis of the numerous ferro-compounds, from 
which, however, ferro-boron is wanting 

The clear manner in which the author makes his 
explanations is perhaps most typically exemplified 
in the first section of the book where he describes 
many of the clever pieces of apparatus he has himself 
devised or found of special use in his own experience, 
and these hints must prove of inestimable value 
both to the beginner and to the expert manipulator 
who is called upon to furnish and equip a laboratory 
in which he has to produce results. Whilst many 
of the little devices illustrated are typically American 
and set out for speedy working, there are yet others 
of equal merit and importance used in this country ; 
these latter are not mentioned, perhaps for the 
reason that they are so commonly used that the 
pt ler a description of them to be 


What is most remarkable in a book which has 
for thirty years been referred to as a standard work 
by practically everyone who has had to deal with 
iron and steel analysis, is the fact that the details 
of the many determinations ealthough very fully 
given, never degenerate into the “ cookery book ” 
style so frequently met with in Continental and 
other text books. The reason for this undoubtedly 
lies in the fact that the author concisely explains 
the principles and the reactiqns involved, yet with 
sufficient minuteness that even the tyro may under- 
stand, cer ta the author warns his readers that 
his w presupposes some knowledge of general 
and analytical chemistry as well as some practical 
experience in laboratory work and manipulation. 
Wherever ble, the calculations necessary are 
carefully idated by means of examples which 
are very valuable for the student. 

It is superfluous to enter into criticism of the 
alternative methods given in the book, although 
& comparison of the relative value attributed by 
the author to some of them and the special circum- 
stances in which he has found others specially 
useful would be a boon to workers who may be 
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embarrassed by the variety of methods offered 
for selection for determining even the simplest 
elements. It might almost appear that some of the 
precautions recommened by Mr. Blair are excessive 
and unnecessary in general works practice, as, for 
example, in his C, method of determining carbon in 
steel. The preliminary solution of the fine drillings 
in copper-potassium chloride is here generally 
omitted, and the direct combustion method used 
because our experimenters have shown it to be 
perfectly accurate, quicker, and less liable to 
accidental error due to the personal element than the 
Blair method. On the other hand, it has some- 
times been claimed that the “‘ reductor” method 
of Blair is liable, in the determination of phosphorus, 
to lead to error by the escape of some of the minute 
zinc particles used, whereas the caustic solution 
of the phospho-molybdate precipitate, which is 
easily back titrated with standard acid, is now more 
commonly used in this country. 

The author has not had any hard task in selecting 
the best methods for determining the most important 
constituents in the alloy steels, but he certainly 
has not surmounted the difficulty of allocating 
the credit of original methods and improvements 
to the proper individuals. He carefully explains 
the limitations of the glyoxine method for nickel 
determinations and its use in separating this useful 
element from cobalt, but no ‘mention seems to be 
made of Brunck’s first work in this connection. 

The illustrations, which number over 100, are 
most clear examples of how to assemble the necessary 
apparatus for the conduct of the various experiments 
entailed in the actual determinations. The only 
possible fault which some workers may find with 
them is the tendency to unduly long “trains,” 
entailing numerous connections, and the possibility 
of a leakage. Many workers on this side whose 
accuracy cannot be impugned are content to cut 
down the carbon train, for example, to smaller 
proportions than Mr. Blair recommends, and whilst 
in another instance when he gives the distillation 
method for arsenic, he has evidently not thought fit 
to include the neat apparatus designed for this deter- 
mination by Ledebur which does away with trouble- 
some connections altogether, replacing them with 
ground glass fits throughout. 

The author has nothing to say about the proposed 
methods of mechanicalising iron and steel analysis 
which has got beyond the experimental stage in 
this country, and which might well appeal to the 
American steel workers. This inclusion might 
make the next edition still more useful as a reference 
book, but the rapidity with which the analytical 
world has called for new editions clearly indicates 
that the work of Blair is not merely kept for 
reference, but is more widely employed for a 
constant guide in actual work. 

Although relegated to a later portion of the 
volume, the analysis of iron ore receives adequate 
treatment, and even the cognate subjects of analyses 
for limestone, clay, slags, firesands, as well as coal 
and coke are dealt with briefly but quite satis- 
factorily. The author has amply justified his first 
ambitiovs claim to bring within the compass of a 
single volume all the methods of real interest and 
value to the iron chemist. 





Steam Power Plant Engineering. By Grorcr F. Grs- 
gy + M.E., A.M., Professor of Mechanical og 
Armour Institute of Technolo , Chicago, Ll. 
Fi th edition, rewritten and reset. ew York: John 
Wiley and Sons, Ine. ; London : Chapman and Hall, 
Limited. [Price 18. 6d. net.] 
IF one were to form an opinion of the general level 
of steam power plant engineering in the United 
States from the present treatise on American 
practice it would not be an unduly high one. The 
book is stated to have been rewritten and reset, 
and to be a new one to all intents and purposes 


best current practice with regard to its particular 
subject. Any such anticipations, however, are very 
much disappointed. It is not only very difficult 
to infer what the current practice in any branch 
of power plant engineering may be, but such 
inferences as might be drawn would lead one to 
believe that American engineers had more to learn 
from British and general practice than 





European 
we think it would be quite fair to claim. 
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The ‘eatin of the work is naa by two 
main faults. In the first place the author under- 
takes the utterly impossible task of covering a field 
ranging from thermodynamic theory to 
plant economics, and including descriptions of plant, 
from large engines and turbines to check valves 
and draught gauges, in a book of little more than 
a thousand pages. As a natural consequence 
neither the designer, operator nor purchaser of plant 
will find sufficient information on any particular 
point to be really useful. This defect might be 
forgiven as the failure to achieve the impossible 
had the attempt been worthy of the ‘ambition. 
But unfortunately the author shows such a lack of 
critical judgment with regard to the plant and 
apparatus selected for description, and s0 little 
appreciation of the relative importance of different 
things that one would hesitate to recommend the 
work to those needing such guidance as it might be 
expected to give. We refer more particularly to 
questions of machinery and equipment. With so 
vast a subject to deal with in so small a space, one 
might reasonably have expected the exclusion of all 
but the latest or most approved types of apparatus, 
yet we find the bladeless turbine proposed by 
Mr. Tesla, the “ Herrick ” rotary engine and other 
minor devices given equal prominence with 
machinery much more typical of power station 
practice. 

The author errs also on the other side, and devotes 
several pages of illustrations to things so common- 
place that they might well have been omitted 
in the interests of really useful matter. There are 
five outline drawings of alternative types of breech- 
ing to connect boilers with smoke stacks, the same 
number of little perspective pictures of radial bricks, 
a score or more of illustrations of the most ordinary 
types of valves, all undimensioned and all un- 
necessary to any reader with the most rudimentary 
knowledge of mechanical engineering. As an 
example of the want of perspective characteristic of 
the book we may mention that the use of jets of 
steam to induce draught occupies three pages, 
while the Prat, or “évasé” system of draught 
is dismissed in half a page. Among steam turbines, 
the Rateau machine is not mentioned, although 
there is certainly a sectional illustration of a power- 
house in which one can be discerned. No reference 
whatever is made to the Ljungstrém turbine, 
although for several years now this has had a place 
in the very front rank of prime movers. The 
Zoelly turbine also finds itself outside the purview 
of the author. On the other hand, room is found 
for the Terry, the Kerr, and the Westinghouse 
single-wheel impulse design. Other sections of the 
book, devoted to boilers, condensing plant, pumps, 
and other parts of the equipment of a power plant 
show a similar haphazard choice of examples and 
an equal want of comprehension of relative values. 

We have already indicated that it would be 
unfair to appraise modern American power station 
practice from such a book as this, <lthough the 
author obviously intends to confine himself to such 
practice. This is shown by his six-line reference 
to the well-known kinetic air pump which, although 
it was chosen for the 25,000-kw. Parsons unit at 
Chicago, at the time the largest land turbine in 
existence, is dismissed with the words that “ since 
it is little used in this country, no attempt will be 
made to describe it.” Yet, as the work, now in its 
fifth edition, must bear some relationship to 
American engineering. one is justified in regarding 
it from this point of view. It would seem, after 
reading the book, that the open-type reciprocating 
steam engine practically extinct in this country, 
still hclds a certain place in American favour. The 
high-speed engine, as we understand the term, 
namely, a totally-enclosed vertical forced-lubrication 





, |} engine, is completely ignored, possibly because this 
so that one might fairly expect it to indicate the: 


type has never been developed in the States. The 
Lancashire type of boiler is treated with equal 
silence, perhaps because its place is so largely taken 
in America by the return-tube under-fired boiler, to 
which more than six pages are devoted. Vertical 
boilers, with both fire tubes and water tubes are 
discussed, and one could not gather from the chapter 
on boilers whether the Babcock and Wilcox, or, say, 
the Scotch marine, was most representative of 
power-station practice. The author follows the 
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usual American practice of rating boilers in terms 
of nominal horse-power throughout the work. 

The chapter on condensing plant would not lead 
one to believe that European engineers had much, 
if anything, to learn from American practice with 
regard to condensers. Jet condensers are given far 
more prominence than either their merits or their 
prevalence in modern practice would warrant, and 
it is certainly curious to read that ‘‘ steam-driven 
condenser’ auxiliaries have been universally recom- 
mended in preference to motor drives.” We believe 
that the tendency is quite the otherway. Everyone 
will admit that steam-driven auxiliaries have certain 
operating advantages, and in fact one set of such 
auxiliaries may be considered an essential part of 
a@ power-station equipment, but the working 
efficiency of the motor-driven sets is so much greater 
that they are usually preferred in modern plants, 
and the steam set kept as a stand-by. Only those 
who have made a careful analysis of the steam 
consumption of their stations can fully realise how 
very large a proportion of the total steam raised 
is absorbed by steam-driven auxiliaries. The 
argument that the greater part of the heat of the 
auxiliary steam can be returned to the feed water 
is a plausible one, but experience shows that it is 
more economical to confine the use of steam, as far 
as possible, to the highly efficient main units and 
to use the power generated by them for auxiliary 
purposes. 

In writing of boiler-feed pumps, the author states 
that motor-driven pumps “are sometimes used to 
advantage in large central stations.” Their use 
certainly is not general in this country, and we 
should not think many engineers would endorse it. 
For some curious reason a sectional illustration of a 
pulsometer pump appears in the paragraph headed 
“‘ Centrifugal boiler-feed pumps,” although we find 
no reference to it in the context, or, in fact, in any 
part of the book. This one paragraph: appears to 
be all the space devoted to centrifugal feed pumps 
of any kind, and one would gather that horizontal 
direct-acting pumps, of which there are many 
illustrations, represented usual American practice. 

The book is well printed, and the illustrations, 
such as they are, are well engraved. It is a pity 
that so important a subject has not been more 
judiciously dealt with. 
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Tae Great War Exutsition.—The Crystal Palace 
will re-open to the public in May next with “‘ The Great 
War Exhibition” in which will be included a section 
relating to general and electrical engineering, and 
another devoted to the petroleum industry. We under- 
stand that the whole of the available space on the main 
floor of the building has been taken by His Majesty’s 
Office of Works for naval, military and aircraft exhibits 
in connection with the war, but that some 50,000 sq. ft. 
of space is available for manufacturers wishing to 
exhibit in the engineering and electrical sections. It is 
hoped to include in this a comprehensive collection of 
exhibits illustrating the change from war activities to 
peace productions of British engineering firms. The oil 
section will be accommodated in two large exhibition 
halls in the Palace grounds facing the terraces, one hall 
being devoted to stand exhibits and the other to mach- 
inery in motion. The space available is about the same 
as that in the engineering section. The special features 
of the oil section will be oil field supplies and general 
equipment, transport and distributing facilitieg, oil 
systems for power and domestic use, Diesel and other 
oil engines, exhibits by importing and distributing 
companies and Government exhibits. All particulars 


of the exhibition, which will remain open until October, 
Crystal 


can be obtained from the General Manager, 
Palace, S.E 4 


NEW YEAR HONOURS. 


In the list. of New Year Honours conferred by the 
King, which idcludes three new peers, nineteen baronets 
and forty-five knights, there appear several dis- 
tinguished engineers and others associated with 
engineering enterprises. Everyone will be tified 
to note the inclusion in the list of new peers of Rag: 
of the Right Hon. Sir Albert H. Stanley, M.P., who did 
such splendid service as President of the Board of 
Trade during critical stages of the war. His great 
knowledge of transport was invaluable in this con- 
nection. The conferring of a Knight Commandership 
of the Order of the Bath upon Sir Richard T. Glaze- 
brook, C.B., F.R.S., will also be very widely appre- 
ciated. There is no need to refer here to his great 
services as late Director of the National Physical 
Laboratory, and many will be delighted to know that 
since retiring from this position he has ac the 
Zaharoff Chair of Aviation tenable at the Imperial 
College of Science and Technology. baronetcy 
has been conferred — Sir A. Trevor Dawson, the 
Deputy-Chairman of Messrs. Vickers, Limited. This 
distinction is obviously conferred because of the great 
ingenuity he has a ae for many years in connection 
with gunnery. In » no one has done more in the 
development of munitions of war or in connection with 
the organisation of the immense resources necessary 
for maintaining supplies for the troops of our fighting 
forces. It may be remembered that Sir Trevor was 
largely instrumental in the introduction of submarine 
boat building in this country and in the development of 
this type of craft. 

Amongst the new knights are Colonel William Alfred 
Churchman, who has rendered public service in con- 
nection with the Explosive Department of the Ministry 
of Munitions, and Mr. James Kemnal, F.R.S. (Edin- 
burgh), who has been assqciated with the manufacture 
of munitions; Francis G. Ogilvie, C.B., Assistant 
Controller in the Trench Warfare Research Department, 
Chemical Warfare Department; H. M. binson, 
C.B., L.8.0., Chief Inspector of Factories ; and Professor 
Arthur Schuster, F.R.S., late Secretary, Royal Society. 
In the Colonial Office List we notice that a C.M.G 
has been conferred upon Lieutenant-Colone! James F. H 
Carmichael, C.B.E., the Chief Engineer to the Office 
for the Crown Agents of the Colonies; that a C.8.I1. of 
the Order of the Star of India has been conferred upon 
Frederick C. Rose, M.I.C.E., Secretary to the Govern- 
ment of India, Public Works Department, and that a 
C.LE. of the Order of the Indian Empire has been 
bestowed upon the following gentlemen: Frederick 
St. John Gebbie, Chief Secretary to the Govern- 
ment of Bombay, Permanent-Way . Department ; 
Francis A. A. Cowley, Chief Engineer and Secretary, 
Irrigation and Marine Department, Bengal; Frank 
Waverling Woods, Secretary to the Government of the 
Punjaub, Permanent-Way Department (Irrigation 
Branch); and Alex. Brebner, Imperial Permanent-Way 
Department, late Executive Engineer, Special Works 
Division, Bihar and Orissa. . 





«FLAME VELOCITY IN INFLAMMABLE 
GASES.” 
To THe Eprror or ENGINEERING. 

Srr,—Mr. Morgan regards my idea of his hypothesis— 
that the speed of flame in gaseous mixtures is pro- 
portional to the pressure produced—as not quite accurate. 
His own statement (October 24, 1919) is that ‘‘ flame 
velocity is proportional to gas pressure.” In what 
respect does my wording of his hypothesis alter its 
meaning ? 

I imagined that the hypothesis was intended to apply 
primarily to (I did not say limited to) the propagation 
of flame in closed cylinders, because Mr. Morgan's own 
experiments deal solely with those conditions; and T 
ventured to contribute some reasoning of my own 
designed to show how, under those conditions, the 
hypothesis might correctly interpret the facts. To this 
Mr. Morgan objects. 

Most of the facts regarding the propagation of fame 
in o tubes are to be found in the work of Mallard and 
Le Chatelier, the reference to which I gave in my previous 
letter. Briefly they are :— 

1. When an inflammable mixture contained in a 
horizontal tube, closed at one end and open at the other, 
is ignited at the open end the flame is propagated for a 
considerable dist (the magnitude of which depends 
upon the length and diameter of the tube and on the 
nature of the inflammable mixture) at a strictly uniform 
Sei Mr. Morgan’s hypothesis demands that the speed 
should continuously increase throughout the duration 
of the flame. 

2. When the mixture is ignited at the closed end 
of the tube the flame travels with rapidly increasing 
speed towards the openend. With a mixture of methane 
and air containing 10 per cent. of methane the mean 
speed of the flame may attain a value of 1,700 «m. 
second when the mixture is ignited at the closed of 
the tube ; whereas with the same mixture ignited at the 








open end of the tube the mean of the flame does not 
exceed 270 cm. second. . Morgan’s ny Sera 
demands that there should be no real difference 

an explosion proceeding from the 
and one proceeding from the closed 


end of bmg 
open E 
end. &o 





With t to the deduction Mr. Morgan draws from 
the data obtained from a paper by Dr. R. V. Wheeler 
and myself, I am unable to regard the similarity in 

meral character of two graphs (and the similarity 
in the present instance is not striking) as proof of their 
identity. 

Yours ramets 
- Mason. 





PAST AND PRESENT CREWE MEN. 
To ras Eprror or Enomverame. 

Srm,—May I ask the hospitality of your columns to 
try and reach all men who have served their tice. 
ship either as a premium = preenm or a pupil in the 
London and North-Western lway Company’s works 
at Crewe ? 

It has been the custom in pre-war years to hold an 
annual dinner, and an endeavour is being made to 
revive it, but owing to the war it is extremely difficult 
to trace them. 

Even under normal conditions these men holding 
important railwa tions are scattered all over the 
world, but practic ly the whole of them returned to 
England to help the Mother Country during the war. 
T am now doing my best to trace them, and shall consider 
it a favour if you will permit this note to appear. 

Yours faithfully, 
REGINALD TERRELL, 
M.P. (South Oxon.). 
12, Suffolk-street, Pall Mall, 8.W. 1, 
December 29, 1919. 





MOLYBDENUM STEEL. 
To Tae Eprror or ENGINeerineo. 

Srr,—The claim put forward by Dr. Arnold of having 
discovered a new -speed s in which no tungsten 
is used, and the resulting discussion in the press, has 
crea ed interest in metallurgical oma engineer 
ing circles. we have been manufacturing t jess 
molybdenum high-speed steels for some considerable time, 
and have given very great attention to the and 
practice of alloy steels generally, perhaps you will permit 
us to give the — some important facts relating to the 
matter which have not been ught to light. 

We may say at the outset that we fully endorse Dr. 
Arnold’s view that molybdenum in high-speed steel pro- 
duces far better results than tungsten. We must, 
however, dispute his claim that his formula is new and 
also that vanadium has proved an efficient stabiliser of 
molybdenum when used with it. As a matter of fact, 
not long after the introduction of tungsten high 
steel molybdenum high-speed steel, both with and without 
vanadium, was made in the United om, France, 
Germany, Luxembourg, Austria and the United States, 
similar to the formula which Dr. Arnold has now made 
public. The occasional startling results of such 
molybdenum mixtures, su to the very best tungsten 
high-speed steel, indu many firms to plunge into 
schemes for producing molybdenum steels on an extensive 
scale, but all had to be abandoned because the resulting 
product lacked uniformity. Much of it was of excellent 
quality, but on the other hand batches of tools failed 
entirely when subjected to workshop tests, although they 
showed the correct analysis. In the cases where 
vanadium was added it failed to be uniform in bulk 
manufacture just the same as the molybdenum steel 
without v: ium: consequently the makers fell back 
upon tungsten. 

PWe attribute Dr. Arnold’s faith in vanadium as a 
stabiliser to molybdenum steel to the ciroumstance that 
he experimented merely on small quantities. However, 
o ly bv lk pro tuction can di«1 se the presence or o.her- 
wise of a real stabilising clement. 

Mr. P. R. Kuehnrich, of Sheffield, who has the repute- 
tion of having carried out more tool steel alioying 
experiments than any liv ng man, made the discovery 
that cobalt acted as a definite stabiliser to molybdenum, 
and he patented a formula to this effect. 

As the .icensees under that patent, we have made 
and d‘stributed hundreds of tons of the Como brand 
molybdenum su high-speed steel, and completely 
proved that cobalt is de facto a stabiliser. 

The Molybdenum hign-opont steel is more costly to 
produce than tungsten steel; users, however, are only too 
willing to pay the higher price, as 7 pe service 
the mater.al renders makes it intrinsically the cheaper 


material. ‘ , 
ours truly, 
DARWIN AND MILYWER, | 
Syvpry Szarts anp Co., Luarep, 


Spartan Sreet Company, Liurrep, 
Manufacturers, Licensees and Distributors of 
a "(Molybdenum Super High - speed 
teel). 





Conorete Instrrure.—A course of six educational 
free public lectures will be given at 6 p.m. on February 
6 and 20, March 5 and 19 and April 9 and 16, in the 
Council Chamber, Denison House, 296, Vauxhall Bridge- 
road, Westminster, 8.W. 1, close to Victoria Station. 
The syllabus is the following: February 6, ‘‘ Demon- 
strations on the Practical Testing of Cement,’’ by Mr. 
H. K. G. Bamber, F.C.8., &.; February 20, ‘ Some 
Points in Reinforced Concrete Design,” by Mr. H. 
Kempton Dyson ; March 5, ‘‘ Some Properties of Steel,” 
by Mr. Ewart 8. Andrews, B.Sc.(Eng.); March 19, 
“Notes on the Practical Application of Reinforced 
Concrete.” by Dr. Oscar Faber, O.B.E., D.Sc. ; April 9, 
“ The Uses of Concrete,” by Mr. T. J. Clark; A 16, 
“Sub nisin of Plins to Lowl Authorities,” |y Mr. 

. Fiander Etchells, Hon. A.R.I.B.A., Assoc.M.Inst.C.E., 
Admission will be by signing the attendance book. 
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DIAGRAMS SHOWING FLUCTUATIONS IN THE PRICES OF METALS FROM CHRISTMAS, 1918, TO CHRISTMAS, 1919. 
Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets. 


JAN.19. FEB. MARCH. APRIL. . MAY, JUNE. JULY. AUG. SEP ocr. NOV. OEC. 





FEB. MARCH. APRIL. © MAY. JULY. AUG. 


Norsr.—In the above disgram the figures plotted for tin and copper are the official closing cash quotations of the London Metal Exchange 
for “fine foreign” and “standard” metal respectively} The prices shown, for lead are for English metal, whilst those for spelter are for 
American metal. aro quotations are plotted for steel plates and steel rails and also for hematite and Cleveland pig irons. The price 


of tin plates is per box of LC. cokes free on board at Welsh ports, but the prices of all other metals are per ton. Each -vertical line in the 
diagram represents two market days, and the horizontal lines represent 21. each, except in the case of tin plates where they represent 2s. each. 








Present Posirion or tae THEory or [onisation.— | issued, an octavo volume of 178 with small but clear | however, that their priority claims as to the relative 
The general discussion of “The Present Position of the | type, contains a good many additional communications | activity of ionised and of pon-ionised molecules can 
Theory of Ionisation.”” which the Faraday Society held | of high interest, the insertion of which has delayed the | hardly be sustained. Some of the early enthusiasts 
nearly a year ago, attracted considerable attention, and | publication. The book forms Part I of Volume XV of | went to far in disregarding non-electrolytes. There is 
the full account of the discussion, oe by the | the Transactions of the Society, and can be obtained | on the other hand, no theory of electrolytic conductivity 
Fi Society, of 10, Essex-street, Strand, W.C. 2, is | separately at the price of 12s. 6d. Noteworthy amo apart from electrolytic dissociation or ionisation, and 
sure to be consulted and quoted by workers and students | recent researches is the remarkable accuracy which | though much remains obscure about the mechanism 
of that wide domain. @ reported ‘the discussion at | American workers especially have attained in their | of ionisation, the electrolytic ion itself is firmly estab- 
some length at the time, but the pamphlet recently | conductivity measurements: it should be tioned, | lished. 
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STRESS DISTRIBUTION IN ENGINEERING 
MATERIALS. 


Stress Distribution in Engineering Materials.—Report 
of the Commitice of the British Association, consisting 
of Professor J. Perry (Chairman), Professors E. G. 
Coxzr and J. E. Petaven (Secretaries), Dr. A. BARR, 
Dr. Cuas. Curge, Mr. Girpert Cook, Professor W. E. 
Datsy, Sir J. A. Ewe, Professor L. N. G. Fron, 
Messrs. A, R. Furtron and J. J. Guest, Dr. B. P. 
Hatcu, Professors J. B. HenpERsON, F. C. Lea, and 
A. E, H. Love, Dr. W. Mason, Professor A. F. RoBERtT- 
son, Dr. F. Rogers, Mr. W. A. Scostz, Dr. T. E. 
Stanton, Mr. C. E. SrroMeysr, and Mr. J. S. Witson, 
to report on certain of the more complex Stress Dis- 
tributions in Engineering Materials. 

FS Introduction.—During the last five years man 

the questions which had occupied the tion of the 

Committee have proved to be of considerable practical 
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In 1917 a very ingenious method of evaluating tor- 
sional and chosing stress by means of soap films was 
developed by Taylor and Griffith, which is an important 
advance on the earlier work of Prandtl; some details 
of this are given below. 

a @ war a number of systematic inquiries into 
cases of failure of various engine parts have been carried 
out by the R.A.F. A discussion of the information 
obtained will, it is understood, be published in due 
course ; the effect of surface scratches on the torsional 
strength of a shaft is of special interest. In connection 
more essentially with airscrew construction, the elasti 
constants of wood in the three principal directions have 
been determined, and the complex stresses arising in an 
airscrew due to thrust and centrifugal force have been 
studied by Berry, Griffith, and H . 

The present report includes “the following contri- 
butions : 

“The Strength of Tubular Struts,” 
Robertson, Major R.A.F., D.Sc. (Mc.). 





by Andrew 
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mportance in connection with aircraft construction and 
engine design, and they have formed the subject of 
Pei investigations initiated by the Air Board and 
the Navy. 

At the present date much of the information is still 

regarded as confidential, but it is hoped to include a 
summary of this work in a subsequent report of the 
Committee. 
_. The accurate determination of crippling load of struts 
is an important factor in the correct design of an aeroplane. 
Information is required with regard to struts of variable 
section, of uniform strength with or without lateral or 
eccentric loads. The questions have been treated 
theoretically by Barling, Cowley, Levy, Southwell, and 
Webb, and experimentally by Coker, Dalby, Lea, Robert- 
son and Scoble. Important investigations on the vibra- 
tion of shafts and propellers have been made by Berry, 
Fage, Griffith, Jeffcott, Kerr, Morley, Southwell and Webb, 
and methods of calculating the critical speed in complex 
cases have been solved. 

Investigations on repeated stress have been carried 
out by Fulton and Lea, and also, in connection with 
several special  whpeeicne| by various members of the 
N.P.L. staff. The question of the distribution of stress 
of wing structures of aeroplanes has also formed the 
subject of several pers; a@ of the work of 
Filon and Low is included in the present report. 





3. 


“ Investigations of Stresses in Aeroplane Wing 
works,” fessor L. N. G. Filon, D.Sc., F.R.S 

“The Soap Film Method of Stress Estimation,” by 
A. A. Griffiths. 

“Eccentric Loadin 
Tests,” by W. A. Scoble. 

““ Experiments on the Effect of Alternations of Tensile 
Stress at Low Frequencies on the Elastic Properties 
of Mild Steel,” by Angus R. Fulton, M.B.E., B.8c., 
A.M.Inst.C.E., Temp. Major R.A.F. 

“The Strain-energy Function and the Elastic Limit,” 
by B. P. Haigh, M.B.E., D.Sc. 


Frame, 


in Tension and Compression 





Tue Srrenors or TuBuLaR Srrvts. 
By Anprew Rozertson, Major R.A.F., D.Sc. (Mc.). 
The problem of the strength of a tubular strut differs 
from that of a solid strut in that there may be a condition 
of elastic instability in the wall of the tube under direct 
uniform compression. The theoretical analysis of 
Southwell* for this condition leads to the formula 


ie 
p=ER, 3 


* R. V. Southwell, Phil. Trans. Roy. Soc., Series A, 
vol. ccxiii. 


m2 
(m@ — 1) 














where p = collapsing load uare inch. 
t = thickness of rea Fr 

R = mean radius of tube. 

n= Poisson’s ratio. 
E = Young’s modulus, . 

This formula only applies to cases in which the sae per 
ae inch is wry vaya the elastic limit of the ma‘ 
so t it t exp 





ted to apply to any tube in 
which ¢ is greater than 
P 


3 (m2 — 1) 


For a mild-steel tube having an. elastic limit of 20 tons 
per square inch, i must be less than zm i.e, if 








t= ia R must be greater than 4”. Such tubes are never 


n.et with in practical work, so that the analysis suggests 
that all practicable tubes should sustain an —— 
stress equal to the elastic limit before collapsing by wrink- 
ling (the term used to denote the type of failure cha- 
racteristic of tubes under compression, in which either 


wrinkles are produced in the walls or the wall ‘ caves 
in ”’ in sev places round the circumference). 

When proper precautions are taken to secure accurate 
loading, experiments lead to the following conclusions 
for tubes of mild steel in which the elastic limit and yield 
are nearly identical. 


(1) For tubes in which x is greater than 0-006 yield 
precedes collapse by wrinkling. 

(2) For tubes in which i is greater than approximately 
0-044, complete collapse occurs at higher stresses than 
the yield, whilst thinner tubes sustain the yield stress 
and collapse immediately by the walls “ caving in.” 

It has been shown by the author that the yield stress 


in com ion is the upper limit of for a strut 
of ductile material; hence it follows that the strength 


of a tubular strut in which x > 0-006 is the same as 


that of a solid strut having the same ¥ and the same yield 


stress provided the end connections are satisfactory. 

In all struts the strength is decreased by the effects 
of eccentricity of loading and initial curvature. For 
struts having free ends these can be readily allowed for 
by the following modification of Perry’s formula : 


— Pyt+i(n+ 1p _ Py +(n +1)Pe\? 
pay p v/( . J -Py Pe 


p = average stress. 








Py = yield stress in compression. 
Pe = Euler value. 

_ ¢a 
i] 7) 


a = distance of the extreme fibre from the centre of area 
of the cross-section. 
«x = radius of gyration in plane of bending. 


c = equivalent curvature = c; +- ; h. 


¢, = initial curvature — distance of the centre of area 
cf the middle section from the line through the 
centres of area of the ends. 

h = initial eccentricity of loading. 

An alternative formula can be obtained by rep 

the curvature — an eccentricity term of the same 

amount, as sugges by Southwell, and using Smith’s 

formula 
Py 

éa x /p, 

— sCeC ... 

i i 
whcire 6 = equivalent eccentricity = h + c. 
From the examination of a large ber of cial 

tubes, Major Wylie suggests that reasonable values would 

be 





Ps 2p 





h — internal dia. eo ~ Length 
40 600 


Both the above formule agree well with the results of the 
author’s experiments. 





INVESTIGATIONS OF STRESSES IN AEROPLANE WING 
FRAMEWORKS, 


By Professor L. N. G. Firion, F.R.8. 
A series of int ti ts were carried out 





experi 
during 1918, in the Engineering Laboratory at University 
College, under the auspices of the Air Ministry. The 


ments were carried out by Mr. Chakko and Ajr- 
Cadet McGowan, under the general supervision of Major 
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A. R. Low, R.A.F., and Major L. N. G. Filon, R.A.F. 
An account of these experiments has been given by 
Major A. R. Low in the Aeronautical Journal for Novem- 
ber, 1918. The object of the investigation was to test 
a theory, due to Mr. Harris Booth and Mr. Harold Bolas, 
and further developed by Mr. Arthur Berry, for calculating 
the stresses in the frameworks carrying aeroplane wings. 
The theory, of which an account is being rae in 
the Transactions of the Royal Aeronautical Society, 
contains an extension of Clapeyron’s well-known theorem 
of Three Moments, so as to include the effects of bending 
moment due to end-thrust. : 

The fundamental assumption made in this theory is 
that the nodes of the framework, originally collinear 
and at the same level, collinear and at the same 
level when the load is applied, so that we can treat them, 
for mathematical purposes, as fixed points. The second 
half of the assumption—namely, that the nodes remain 
at the same level—is not essential, for we can, without 
sensible error to the order of approximation considered, 
measure deflections from the line of nodes. But the 
first pti namely, that the nodes remain collinear 
—is of primary importance. It really implies, unless 
a peculiar complex of values for the elastic constants 
of each element of the framework is postulated, that 
these elements, although capable of bending, cannot be 
materially stretched or compressed lengthways, so that, 
considered as a node-system, the framework is practically 
undeformable. Of course, if this were the case it would 
necessarily involve the truth of the other assumption, 
that the nodes remain at the same level. 

The frameworks, considered generally, consist of two 

arallel horizontal continuous wing me connected 
jointed struts and cross-wires, as shown in Fig. 1, 
which is a pho ph of the model actually used in the 
investigations. Of the cross-bracing wires, only one-half 
really come effectively into play, the other half being 
reserved for use in peculiar conditions of flight, when 
for some reason the lifting surfaces of the wings are 
reversed, or to take the kinetic reactions on landing. 
Owing to the obliquity of these wires, discontinuities 
in the end thrust, as well as in the shear, are introduced 
at each node, but it is assumed that the bending moment 
is continuous as we pass h a node, and also that 
the central line of the beam is also continuous. ae 
latter assumption is erally made by engineers. It 
has been on (L. NG. Filon, Phil. Trans. A, vol. cci, 
pages 84 to 86) to be mathematically incorrect; a 
certain definite amount of change of direction is intro- 
duced in a continuous beam as we pass a point of con- 
centrated load, over and above that due to the Euler- 
Bernouilli curvature, but the deflection thus introduced 
is not equal to the so-called “‘ deflection due to shear”’ 
which is sometimes appealed to by engineers. 

Neglecting, however, such changes in the slope of the 
central line and assuming the nodes fixed in position, 
pee ag a bay AB (Fig. 2), of length J, between two 
nodes. 

Let P be the thrust in this bay and let 8, M be the 
shear, and bending moment at any point Q of the spar, 
# units to the right of A, at which the deflection is y. 

Then, E being the Young’s modulus and I the moment 
of inertia of the cross-section of the spar, w the load in 





pounds’ weight per foot run, which will be assumed 
uniform, we have the following fundamental equations : 
71 fy 
EI — = M (1) 
1 dy dM 
8 Poa =. - = 2 
+ iz ic (2) 
g=-w (3) 
whence 
aM 
} te 2M = 
me +n2tM = w (4) 


where P/EI = ne 
The solution of (1) and (4) is 


M = asinnz + 8 cos i 
asinnz + nat sg 


El.y= ——* sin nx — 


B w x2 
: = diated te at fat 
where a, 8, y, 6 are arbitrary constants: these are 
determined from the conditions that M= M, when 








c= HY M=M, when 2=l,y=0 when z= 0 and 
r= i. 
We find 
Ma — M, cos ni — “ (1 — cos ni) 
e= a 
sinnl 
B=M mA. 4 
° ~ ie 
1 wil 
ee — N 
’ ( i) 325 
ne ne 
Also 
dy a 
EI (2 =— +74 
(z) ar 
=M, (san) aM nloos nl — sin nj 
nal sin nl ( 7@lsin ni ) 
¥____ (2(1—cosnl)—Insinnl}. (5) 


2n5sinni 


If we now consider the bay immediately to the left, of 
whieh the end points are, say, B’ and A, and the len 
?, and in which the end thrust is P’, we have in 


new n’. If we suppose that the cross-section of the 


spar remains the same in each bay, we have, changing 
n into n’ and J into — I’ 
gi (S28) aim metal 
(= a ‘ (n’2 i sinn U 
a (~ lV’ eos n' 1 — sin n’ =| 


(n’)2l sin n’ I’ 





w 
~ Pln)Ssin nw’? 

and since (5) and (6) must be the same, 
Ms (sin n/ — nl) + Ms (sin n’ I’ — nv’ Il’) 


(2 () — cos n’ i’) — I’ n’ sin n’/’} 


(6) 











n2ssin nl (n’)2 v’ sin n’ 
+M nlcosni— sinnl ee) 
«( n2/ sin nl (n’)2 v sin n’ L 





23 sin nl 
S (t—-ene of) Rial as a | =0. (7) 
2 (n’)5 sin n’ I’ 
which is the modified equation of the three moments. 
If we neglect end thrusts, that is make P and P’ approach 


Fig4. DEFLECTION CURVES FOR TOP SPAR FOR 
10, 20,850188. LOADS. 
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zero and therefore also n and n’ approach zero, then (7) 
approaches the limit 


IM, + M,,+2Ma(l +2) =le+ V3) 


which is the theorem of three moments. 
‘* Elasticity,”’ page 359.) 

This modified theorem of three moments, together 
with the thrusts obtained by the ordinary theory of 
pin-jointed frameworks, enables the bending moment 
and shear at each cross-section to be calculated, and 
hence the maximum tension and pressure in the spar. 

A paper published by Messrs. Cowley and Levy 
(‘* Critical Loading of Struts and Structures,”’ R.S. Proc., 
Sec. A, vol. xciv. pages 405 to 422) gives an extension 
of the method of th, Bolas and to the case 
where the nodes are not all in one straight line, but makes 
the same assumption that the nodes remain fixed in 
position when the load is applied. 

In the experiments described by Major Low, a model 
of a wing framework was constructed to scale, with the 
top and bottom s of xylonite and the struts and 
cross-wires of steel. This model was then loaded by 
suspending a set of equally spaced leaden weights from 
the spars (see Fig. 3, which shows the model loaded). 
Five amounts of total loading were employed—10 lb., 
20 lb., 30 lb., 35 Ib. and 40 Ib. weight. The stresses 
and deflections were calculated from the theory set 
forth above, in every case, save when the load was 40 Ib. 
weight, for which load the length of the bay considered 
exceeded Euler’s limiting length for the ideal strut 
(PR/EI > x*). It has, however, been previously 
pointed out by Major Low himself (Aeronautical Journal, 
April, 1914, page 144) that the true criterion for in- 


(See Love’s 





& stabi'ity in the case of a continuous beam is given by the 


‘length of spar between two successive points of in- 








flexion lying in the same bay ; Cowley and Levy, in their 
of 1918 (loc. cit.), merely state that the fact of 
Buler’s length being e in any one bay does not 
necessarily involve elastic instability, and this has 
been known for some time to other workers in this sub- 
ject. Major Low’s attention was called recently to this 
point, and he had his 1914 criterion applied to the 
example in question.* He then found that elastic 
instability had been th tically reached for his greatest 
total load of 40 Ib., although the observations gave no 
evidence of any abrupt change of type in the equilibrium 
configuration. It has to be remembered, however, 
that in the experiments referred to the elastic limit 
was passed before this value of the load was reached. 
The theory was then tested in two distinct ways :— 
(1) by measuring the actual deflections of the central 
line, calculating » Bown these the curvatures and obtaining 
from the latter the bending moments and the stresses, 
(2) by direct observation of the stress, using the optical 
method described in the B.A. Report, 1914.7 
The results are shown in Figs. 4 to 8, Wale one tales 
from Major Low’s r. The curves giving the - 
culated ped chaereed: dellections show significant dis- 
crepancies, especially for the higher loads. These 
discrepancies become striking when the deflection is 
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measured from the line joining the nodes instead of 
from the horizontal. If this is done, the maximum 
deflection in the second bay is actually of « ite sign 
for the observed and calculated cases. Major Low 
suggests, on 31 of the paper referred to, that this 
is probably due to the fact that the inner bay of the 
upper spar was more severely strained and stressed than 
any other, with the result that the discrepancies in this 
bay were of the same order as the total deflection :ela- 
tive to the line of ncdes in the second bay, and it was 
therefore not surprising that the serious percentage 
difference between observed and calculated results in 
the first bay should be transmitted to the second bay 
in the form of discrepancies of the same order as the 
total relative deflection in the latter bay. He, therefore, 
limits his detailed comparisons to the first bay alone, 
and the curves of Figs. 6, 7 and 8 refer exclusively to 
the stresses in this bay. 

Even over this restricted range, the stresses determined 
by the three methods disagree among themselves to a 
considerable extent. It is not easy to see why there 
should be this disagreement between the values given 
by the optical method and those given by the curvatures. 
The obvious explanation, that the discrepancy is due 
to the spars having been overstrained (and that this 








* The criterion then becomes identical with that for 
elastic instability of a single strut, under uniform trans- 
verse load, whose terminal points coincide with the 

ints of inflexion. It has been shown by Professor 

| (Phil. Mag., March, 1892) and by Arthur Morley 
(Phil. Mag., June, 1908) that for such a strut Euler’s 
formula gives the condition of instability. 
“Experimental Determination of the Distribution 
of Stress and Strain,” by Professors Filon and Coker, 
B.A. Report, 1914, pages 201 to 210. 
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undoubtedly occurred was shown by the ‘‘ creeping’’ or 
increase of both deflection and stress with time, without 
the load being increased, which was shown in both 
curvature and optical observations) is, unfortunately, 
dis of by the following considerations :— 

f we consider a rectangular strip under pure flexure 
of curvature 1/R, the stretch at distance z from the 
neutral axis is z2/R. Hence, the stress, calculated from 
the curvature is Ez/R. 

Let AOB (Figs. 9 (A), 9 (B), represent the trace of 
the cross-section of the spar on central vertical 
plane of the beam. 

O gives the position of the unstretched fibre which is 








method of deflections and the optical method give results 
which agree closely. A poe of inflexion is very readil 
determined by the optical method, the appearances in su 

a case being as shown in Fig. 10. A wrong calibration 
factor for the test-piece used in the optical measurements 
might account for the discrepancies of Figs. 6 to 8, but 
this, again, seems unlikely, as it would involve a pro- 
gressive variation of this calibration, which is hardly 
reconcilable with a numerical oversight. 

Passing now to the discrepancies with the theory, 
Major Low has given (Fig. 11) a diagram showing the 
observed deflections of the nodes: this makes it clear 
that the fundamental assumption of the theory, that 
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DEFLECTIONS OF NODES OF TOP SPAR. 
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inside the spar in Fig. 9 (A) and outside it in Fig. 9 (B). 
Owing to the existence of thrust, this may be anywhere. 
OL’N’ is the curve obtained by erecting at each 
point of AOB, an ordinate representing the stress 
at that point. OLN is the tangent at O, to this curve, 
i.¢., it would represent the stress, if Hooke’s law held 
throughout. L, N, L’, N’, are the intersections of 
this tangent and the curve respectively, with the top and 
bottom of the spar. M, M’ are the projections of L, L’ 
upon the opposite face of the spar. 


Then MN = greatest stress due to bending moment 


only, as calculated from the curvature ; ; M’ N’ 


greatest stress due to bending moment only, obtained 

from direct observations of stress in the extreme fibres, 

the usual law of stress across the section being assumed. 

It was in this way that the stress due to bending moment 

plotted in Figs. 6, 7, 8 was obtained, viz.:—by taking 

-— algebraic half difference of the stresses in the extreme 
res. 

Now, owing to the well-known characteristics of the 
usual stress-strain diagram, the slope of the line L’ N’ 
is always less (whether in the case of Fig. 9 (B) or that 
of Fig. 9 (A)) than the slope of the line LN. It follows 
that M’N’ is always less than MN, that is, the stress 
calculated from the curvature should always be greater 
than the stress obtained directly from the optical obser- 
vations. The exact opposite has apparently been 
observed, except precios for the least of the loads for 
which curves are given. 

Another conceivable explahation would be that the 
Young’s modulus used in computing the stresses from 
the curvature was not correct. But this supposition is 
also negatived by the fact that some curves show the 
“optical”? in excess of the “‘curvature” stress and 
others show it in defect. 

It is most important that further experiments should 
be undertaken to resolve this discrepancy. Of e, 
it has to be borne in mind that the determination of 
curvature from a number of obeervations of deflection 
is necessarily very imperfect: at the same time, it is 
interesting to note that in the determination of the 
points of inflexion, where the curvature vanishes, the 











the nodes remain collinear, is not tenable, and this is 
probably quite sufficient to account for the observed 
divergencies, about which—especially as regards the 
shift of the point of inflexion—there seems to be no 
doubt. 

(To be continued.) 





FRENCH MINING LEGISLATION. 


A Bri. was introduced in the French Parliament in 
September last by Mr. L. Perrier, a Member of the 
Chamber, and was referred to the Mines Committee. 
On that occasion, Mr. Perrier said that the Peace Treaty 
brought back to France Alsace and Lorraine, together 
with the mineral resources of both these provinces ; 
it also gave to France the mines of the Sarre Basin. The 
new situation made it incumbent upon France to institute 
@ new and enterprising mining policy. The mines in 

uestion which of late years had been in the hands of 
the German State or of German firms, and which now, 
by reason of the Treaty, became the property of the 
French State, could not be handed over to private 
interests, except in clearly defined special cases in regard 
to which Parliament would be called upon to legislate. 
The Peace Treaty, therefore, constituted for France a 
momentous invitation to the establishing of a State 
mining venture embodying mines in complete working 
order and in full yield. This being given effect to, the 
State in future would-be called upon to conduct, both 
from the industrial and the commercial standpoints, 
mining works, several of which were linked up with 
important side industries. It was perfectly evident, 
the author of the Bill also said, that the State would 
not be able to do so under the *‘ administrative formulas ”’ 
now ruling, the working of which would be surrounded 
with serious objections, since the said formulas were not 
sufficiently rapid in their action, nor sufficiently flexible 
to meet the needs of industry and commerce. It was 
necessary, therefore, to establish a new, independent 
organisation, having financial autonomy and able to lend 
iteelf to the varied contingencies of industry and com- 
merce. 

This new organisation was the one covered by the 
Bill. There would be appointed a National Bureau of 
Mines which would centralise all the operations of the 
French State in regard to mining. The bureau would 
manage the State mining properties, and as an adjunct 
to it there would be instituted a National Department 
for Mining Research, under whose jurisdiction would be 
placed all operations connected with the working of 
minerals and with their improved utilisation. The Bill 
proposed to entrust the National Bureau of Mines with 
all questions relating to the participation of the State 
in the profits of private undertakings. 

On the other hand, the Journal Officiel for September 11 
announced that the French Senate and Chamber of 
Deputies had adopted, and the President of the Republic 
had promulgated a law, styled the “‘ Law of September 9, 
1919, modifying the Law of April 21, 1810, on Mines, 
in regard to the Duration of Concessions and the Partici- 
pation of the State in the Profits.” The following is 
a brief abstract of the new law in question :— 





From the date of promulgation of the said new law, 
all petite concessions are to be granted for a limited 
period only, the State and the personnel sharing in the 
profits under conditions sti ted at the time the 
concession is ted. In the case of the working of 
a deposit by the State, a decree issued by the Council 
of State will establish its perimeter, will settle the rights 
of the owners of the surface upon the products of the 
working and any other indemnities. The concession can 
be granted to a county, a borough, a trade syndicate, 
@ company ora private person. On aconcession expiring, 
or in the event of forfeiture or falling through of a 
concession, or again in that of renunciation, the mines 
are to revert back to the State. These same mines could 
then be worked by the State at the latter’s option, either 
directly or under State supervision, or in any other 
manner. The State is also able to place back the said 
mines in the position of deposits open for research. 
The temporary mining concessions are to be considered 
in the light of real estate and, as such, liable to mortgage. 

The following are some of the main conditions govern- 
ing the concessions. 

These are granted for a period of ninety-nine years 
for coal and lignite deposits; for a minimum of fifty 
and a maximum of ninety-nine years for the other mineral 
deposits. The duration is to be the same for all deposits 
of the same nature. Before the commencement of the 
twenty-fifth year preceding the end of the concession 
the State mining authorities are to inform the con- 
cessionaire whether or not they intend to renew it. The 
contract ting a concession is to stipulate the measures 
to be for carrying out, in case of non-renewal, 
and until the final expiration of the concession, all 
P atory work for extraction, actual extraction and 
maintenance, in the interest of the mine; it is to deal 
also with the ascription and redemption by sinking fund 
of first cost outlays for works carried out with the 
approval of the authorities by the concessionaire, during 

e last twenty-five years of the concession ; it is to deal, 
further, with the mode of participation of the State in 
this sinking fund, &c. 

A Consulting Mining Committee, formed of technical 
men of the French Mining Co: of members of the 
State Council and of the public offices interested, of 
representatives of employers and operatives, and finally 
of members of Parliament, will be called upon in every 
instance to express an opinion u the conditions 
to rule each concession and to modify these where they 
deem necessary. 





THe Loss pve ro 4 Dracorna PRoPELLER.—Some 
interesting experiments on the U,8. battleship New 
Mexico are described in a recent issue of the Journal 
of the American Society of Naval Engineers. The New 
Mexico is, it will be remembered, a ship in which the four 
propeller shafts are driven by electric motors supplied 
with current from turbine-driven generators. At low 
speeds it is possible to drive the ship either making use 
of all four screws or by using two propellers only, allowing 
the other two to drag. A series of trials were run to 
determine the relative efficiency of these alternative 
methods of working, and these showed that it was far 
more economical to o te all four propellers than to 
allow two to drag. It was further shown that if two 
propellers only were used, the shaft horse-power required 
was less if the pair selected was the outboard and not the 
inboard -ropellers. From a curve given in the paper the 
pry Ame a required at different speeds was about 
as follows :— 








Shaft Horse-power | Shaft Horse-power 
Speed in Knots. with with 
Four Propellers. Two Propellers. 
7 1,000 1,830 
i) 2,400 3,060 
11 4,010 5,000 
13 6,400 7,600 
16 9,330 11,500 











Tue Lake Rirom Powsr Pxiant.—According to a 
lecture delivered by H. Eggenberger last November, 
before the I jeur und Architekten Verein, of Bern, 
Switzerland, the construction of the Lake Ritom Power 
Station at Piotta is nearing completion. The plant is 
later to be combined with the Amsteg power plant, both 
to supply power to the Gdétthard line of the Swiss 
Fed Railways. We have on previous occasions 
referred to the interesting and risky operations on 
Lake Ritom. In recent years the di from the 
lake had varied between 0-27 cub. m. and 11-6 cub. m. 
-. second, and the yearly minimum and maximum 

ischarge rates were 0-81 cub. m. and 1 cub. m. per 
second, By first lowering the water level and then 
oe dams to retain the water, the water level 
has, since 1915, been raised by 7 m., and the volume 
stoied being increased from 19,000,000 cub, m. to 
28,000,000 cub. m. The combined power stations with 
their reserves are to yield 23,000 h.p. on an average, and 
78,000 h.p. maximum. The total gross fall down to the 
turbine house at Piotta is 826-5 m., and 3-75 per cent. 
of this head will be lost in the transmission. The mean 
gradient is 70 per cent., the maximum gradient 88 per 
cent. The pipes are welded of Siemens-Martin steel, and 
have an internal diameter of 1,100 mm., which is reduced 
to 900 mm. in the seven elbows, and further to 650 mm. 
at the breeches. Estimating the cost of construction at 
agen ae working — ‘s on 50 - oy %. 

cost, and assuming a supply 0,000, 
kw.-hours, the kilowatt-hous would eost the administra- 
tion 0-035 franc. 
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NEW DEVELOPMENTS IN HI VACUUM 
APPARATUS.* + 
By G. L. E. Koruny, Member. 


Tae adoption of the steam turbine for marine pro- 
pulsion has brought about many changes in marine 
engineering, which have become necessary in order fully 
to realise the many economical advantages obtainable. 
These changes ected particularly the vacuum-pro- 
ducing apparatus. Steam turbines require the t 

ible vacuum for highest efficiency and economy. 
The importance of this has been , and consider- 
able research work has been carried out and many 
developments have been made in relation to the condensa- 
tion of steam and the extraction of air. The principles 
of surface condenser design have been it with in 
several papers to various societies during the last few 
years, many of which have shown a thorough knowledge 
of the physical laws and practical considerations govern- 
ing the subject. However, very little has been said in 
these papers about the design and development of the 
oir Bam which is the most important part of a vacuum- 
producing ap tus. It is intended in the following to 
record some developments which have been made during 
the last few years in the extraction of air from marine 
condensers. 

The recognised limits of vacuum for well-designed 
marine turbine surface condensers upon the inlet 
temperature of the circulating water are as follows :— 


1} in. Hg. absolute with sea water at 60 deg. F. 


2 in. Hg. absolute with sea water at 70 deg. F. 
2-4 in. ii . absolute with sea water at 80 deg. F. 
2-75 in. Hg. absolute with sea water at 85 deg. F. 


When estimatin 


the correct size of air pump to use, 
the chief factor to 


ear in mind is the normal air | 


110 


3 


Powrds 
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which the ayy must handle. No definite rule can be 
laid down for the amount of air leakage, as it depends 
on the size and character of the installation. In small 
installations this is relatively higher than in large ones. 
Also in condenser installations where a large number of 
auxiliaries, particularly those located on deck, are 
exhausted into the main condenser, the air leakage is 
greater than in a normal installation, and a larger air 
pump will be required. Extensive investigations have 
shown that the normal air leakage for marine surface 
d installati can be limited to the amount 
shown in Fig. 1, provided that any auxiliaries exhausting 
into the main condenser do so at a pressure slightly 
‘above atmosphere. The curve illustrated in Fig. 1 is 
based on the total amount of steam which the condenser 
receives. It also includes the air contained in the 
exhaust steam. The air received from the condenser is 
always fully saturated with vapour, the amount of which 
depends upon the temperature and absolute pressure. 
The relations between water vapour and air at different 
absolute pr and temy 
Law are illustrated in Fig. £. In determining the air- 
poner g | capacity of the pump, the amount of vapour 
hould be deducted from these curves and added to the 
normal air leakage given in Fig. 1. 

In looking over Fig. 2 it will be seen that at a constant 
absolute pressure the amount of vapour decreases with 
the drop in temperature. It is therefore desirable to 
remove the mixture at the lowest possible temperature 
in order to decrease the size of air pump. This fact has 
been recognised and has led to the adoption of the dry 
system in which the air and the condensate are removed 
separately, The dry system permits the removal of the 
air and vapours at the lowest possible temperature by a 
dry air pump ; the condensate is taken away at a higher 
temperature by either a turbine-driven or reciprocating 
condensate pump. Since the adoption of the dry system 
many developments have been made in dry air pum 
the most notable being the steam air ejector, which, due 
to its many @ vantages, has been extensively used during 
the last three years. 

The use of steam jets for the removal of air has been 
known for over fifty years. As early as 1868 a patent 
was granted for a steam-jet air pump. But this type of 
pump has never been develo to produce high vacua 
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atures based on Dalton’s 








* Paper read before the Society of Naval Architects 
— Engineers, held in New York, November 14, 
19. 


commercially until recently. This was due to the lack 
of the correct knowledge of the properties of steam and 
the want of interest in high vacuum. the years 
1900 to 1910 the pro jes of steam have more 


accurately determined by several prominent scientists 
who e it possible to carry out i ts for the 
improvement of steam air ejectors. At the same time 
the demand for high v more pr d, 





due to the adoption of the steam turbine. 

The steam air ejector is a compressor in which the air 
to be com is entrained by one or more steam 
jets, which move through the entrainment space at a 
very high velocity. ‘The entrainment is made by friction. 
The kinetic energy, originating from the steam jets, and 





contained in the mixture of air and steam after entrain- 
ment, is transformed into pressure in a channel called 


the diffuser. 
Referring to Fig. 3, air enters through opening A into 
the entrainment E; live steam expands 


one or more nozzles whereby its static energy, due to its 
pressure, is transformed into kinetic energy. This 
transformation causes the steam to leave the nozzle with 
a velocity ranging from 3,000 ft. to 4,000 eg second. 
The steam jets J, while passing through entrain- 
ment chamber E, entrain the air and give up part of 
their kinetic energy to the same. The outlets of the 
nozzle or nozzles are arranged opposite the opening of 
the diffuser D, and the mixture of steam and air enters the 
diffuser at a somewhat lower velocity than that of the 
steam jets leaving the nozzles. The mixture is ually 
brought pear a to a rest in the diffuser D, thus 
increasing its static pressure to or slightly above atmo- 
sphere. © efficiency of a steam air ejector depends 
upon the magnitudes of three losses :— 

(a) The friction losses in the expansion nozzle. 

(b) The impact losses during entrainment. 

(c) The losses in the diffuser. 





Fig.2. CURVES GIVING WEIGHT OF WATER VAPOUR 
IN POUNDS PER POUND OF DRY AIR FOR DIFFERENT 
ABSOLUTE PRESSURES AND DIFFERENT TEMPERATURES. 
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Weight of Water Vapour per Pound of Dry Air: 


8 +9 


Due to the development of steam turbines the nozzle 
design has approached nearly the highest degree of 
efficiency possible, and the friction losses in a well- 
designed steam nozzle are seldom more than 10 per cent. 
(see H. Frederic and Kemble, Transactions of the 
American Society of Mechanical Engineers, 1909). 
These losses depend mostly on the length of the nozzle 
and the condition of the inner surface. The loss due to 
impact is influenced by the relation that the momentum 
of the steam, plus the momentum of the air before the 
impact, must equal the momentum of the co-mingled 
steam and air afterimpact. If we designate the amount 
of live steam to be G; pounds, the amount of air entrained 
Ge pounds, the velocity of the live steam at the outlet 
of the nozzles Vj, the velocity of the air V2, and the 
velocity of the mixture V3, we can write the following 
equation :— 


Gi x Vi + Ge x V2 = Vz x (Gi + Gp). 


The impact loss can be minimised by letting the air 
acquire a higher velocity before combining with the steam 
jets. This, however, would make it necessary to produce 
a smaller absolute pressure in the entrainment space and 
to provide an annular air nozzle ahead of the same. As 
a result the pressure rise in the diffuser would have to 
be greater than otherwise, and co: uently the loss in 
the diffuser will be increased. Careful experiments and 
calculations have shown a certain range of conditions 
within which the sum of all the losses is a minimum. 
The under-expansion and arrangement of an air nozzle 
prior to the entrainment has been found to be of advant- 
age only for very small compression ratios, which, how- 
ever, are not used in steam air ejectors producing high 
vacuum. 

The losses in the diffuser are considerably larger than 
those in the nozzle. They range from 25 per cent. to 
50 per cent. and are influenced by the length and the 
shape of the diffuser, as well as by the conditions of the 
inner surface. The ratio of com ion is the ratio 
between the absolute pressure of the air at the air intake 
and that at the air discharge. 

Since turbine condensers require vacua of 2-in. Hg. 
absolute or less, the ratio of compression has to be 1 to 
15 or more. While it is possible to obtain such a high 
compression ratio in a single stage, carefully made 


ents have shown the inadvisability of using such 
5 Eigh qoemendden ratio single ejector for prac- 
tical The conclusion, which is given in the 





purposes, 
succeeding paragraph, will illustrate why. 








cpa ren tte eR air ejector is designed to 
produce a vacuum of 2 in. Hg. absolute. When start- 
ing this ejector, the absolute pressure at the air intake 
is the same as that at the air discharge, namely, atmo- 
spheric pressure. The steam will leave the nozzle with 
considerably less velocity than that which it would 
obtain under normal operation. The efficiency of the 
nozzle will be decreased, and the entrainment surface 
(outer surface of the steam jet) will be decreased. The air 
to be entrained is in a less rarefied state, hence the loss 


due to the im during entrainment is also ter. 
Consequently the velocity of the mixture is and 
its volume is As this mixture has to pass through 


= throat = — diffuser, the sectional area of the 
iffuser woul ve to be enlarged for starting conditions. 
If this is not done, will become impossible. 
Assumed that the steam jet r leaving the nozzle does 
diffuser but leaves an annular open- 
ing or between the outer surface of the steam 
jet and the inner walls of the diffuser through which the 
air is entrained (as shown in Fig. 4) a vacuum will be 
produced which will increase with the decrease 
of the losses. The velocity of the steam will increase 
with the vacuum. This in turn will retard the enlarge- 
ment of the diameter of the steam jet. The increasing 
difference of pressure in the diffuser will recede farther 
towards the diffuser throat. And if the designed vacuum 
is obtained before the steam jet touches the diffuser 
wall the ejector will start spontaneously. 
If, however, the jet touches the diffuser walls before 
© designed va m is obtained, the entrained air can- 
not pass. It will re-circulate, as illustrated by the 
arrows in Fig. 5, and the ejector will never start. This 
will happen if.a single-stage ejector is designed for 2-in. 
Hg., because its diffuser throat area will be entirely too 
small for starting conditions. If increased in sectional 
area to overcome those, the section will be too large to be 
filled out with the co-mingled steam and air at 2 in. 
absolute, and atmospheric air will rush back into the 
entrainment space and the desired vacuum will not be 
obtained. To overcome this difficulty such a single-stage 
high-compression ratio ejector would have to be provided 
with either a flexible diffuser or special arrangements for 


In all ejector designs, whether for low or high com- 
pression ratio, the above facts lave to be given careful 
consideration. The diffuser throat is enlarged 
over the required size for design conditions. This 
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enlargement represents a compromise between diffuser 
losses and the self-starti capacity. The latter is 
more important than high efficiency. In practical 
installations vacuum conditions vary, and lack of this 
self-starting characteristic will cause the ejector to stop 
working, which may have serious consequences. Ex- 
periments have shown that the maximum ratio of com- 
pression for a single-stage ejector working in connection 
with condensers should not exceed 1 to 7. In other 
words, when it is desired to have more than 25} in. 
vacuum with 30-in. barometer, it is advisable to arrange 
two ejectors working in series and divide the ratio of com- 
pression. All high-vacuum ejectors used with marine- 
turbine condensers consist of two s the first 
stage, which is connected to the air suction of the con- 
denser and which exhausts into the second stage at a 
pressure varying from 4-in. to 10-in. Hg. absolute ; 
the second stage, which compresses the mixture of steam, 
air and vapour received from the first stage to a pressure 
slightly above atmosphere. The steam used in both 
stages, while passing through the ejector, gives up its 
energy but does not lose its heat, with the exception 
of some small losses due to radiation. The exhaust 
from the ejector is discharged into the feed tank. The 
heat in the steam is by this means transmitted directly 
to the boiler feed with practically no loss. 

The characteristic of the performance of the steam-air 
ejector is illustrated in Fig. 6. Curve A shows the air- 
handling capacity of a two-stage ejector designed for 
2in. absolute at different absolute pressure when exhaust- 
ing dry air and when being supplied with a constant 
quantity of dry saturated steam of constant pres- 
sure, and when exhausting against a constant back pres- 
sure of }-Ib. gauge. It will be noted that the air ejector 
is capable of producing an absolute pressure of 0.25-in. 
Hg. at dead end (with the air suction blanked off). The 
capacity increases steadily with the increase of absolute 
pressure. The actual dry-air handling capacity of the 
second of the same ejector working under similar 
conditions is illustrated in curve B. The steam con- 
ee pee of the second stage is, of course, less than the 
total steam consumption of the two stages. Curve C, 
shown in a dot-and-dash line, represents the air-handling 
capacity of the second stage based on the total steam 
consumption of the two-stage ejector. Comparing 
these curves it will be noted that at 5 in. Hg. absolute 
the second stage alone handles as much air as both 
“~ her, and that from this point the capacity 
of the second stage increases over that shown in curve A. 
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This is due to the fact that, when both stages are work- 
ing, the second stage also compresses the steam dis- 
charged from the first One is accordingly led to 
the conclusion that it is advisable to shut off the steam 
supply to the first stage at about 5 in. Hg. absolute to 
save the live steam used in the same. Curve C also 
indicates that at about 4-5-in. Hg. absolute or more @ 
single-stage air ejector should be used, provided it can 
be designed self-starting. In connection with Fig. 6, 
t must not be assumed that the curves indicated are in 
every sense absolute. They depend entirely upon the 
ratio between the compression ratios of the first stage 
and those of the second stage. The curves shown are 
those of an ejector which has been extensively used in 
marine installations. 


The main factors (excluding those referring to the 


design) controlling the performance of a steam-air ejector 


Fug. 
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are :—(a) The quality of the live steam supplied; (b) 
The pressure of the live steam yon (c) The back 
oe at the discharge; (d) The condition of air 
The live steam supplied to the steam-air ejector should 
be dry saturated or slightly superheated. If less than 
98 per cent. saturated, the losses will rapidly increase and 
the stability of operation will sufter. The presence of 
water in the steam can easily be detected by a whistling 
noise and a sudden ania § of pressure of the steam at the 
pressure gauge arranged ahead of the inlet to the nozzle. 
If the possibility of obtaining wet steam exists, a steam 
se tor should be provided. 
igh superheated steam, while good for steam turbines, 
not offer any advantages for the steam-air ejector. 
Its compression in the diffuser becomes difficult, and this 
counterbalances the benefit obtained from its use in 
the nozzles. 

The necessary minimum pressure of the live steam at 
the inlet to the nozzles is a function of the compression 
ratio the ejector has to produce. The kinetic energy of 
the steam, after expansion through the nozzle, has to be 
large enough to compress the mixture of steam and air. 

minimum steam pressure employed varies from 
100 Ib. to 110 lb. gauge. The influence of the variation 
im steam pressure on a two-stage air ejector designed for 
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110 Ib. gauge removing a constant quantity of air 
against a constant back pressure is shown in Fig. 7. It 
will be noted that even low steam pressures will produce 
some results. 

The effect of the back pressure upon the performance 
is illustrated in Fig. 8, several curves for different live 
steam pressures being shown. All are based upon a 
constant air-handling capacity. These curves also 
evidence the possibility of overcoming a higher back 

by an increase in the live steam . 

The effect of the conditions of the air entrained is 
based upon the following considerations: Air saturated 
with water vapours weighs considerably more than dry 
air. Since we can assume that the ejector will handle 
the same total weight whether the air is dry or saturated, 
the application of the Dalton law (see Fig. 2) will enable 
the determination of the respective quantities. Referring 











to curve A in Fig. 6, at 2-in. Hg., absolute, 77 lb. of dry 
air were handled when drawn directly from the atmo- 
sphere. Assume now that fully-saturated air is to be 
handled at the same absolute pressure and that this 
air has a temperature of 80 deg. F. The curves of Fig. 2 
indicate the presence of 0 -67 Ib. of water vapour to each 
pound of dry air in 1-66 lb. mixture. Hence the ejector 


would theoretically handle _ = 46 lb. of dry air. 


Careful experiments have shown the amounts actually 
handled to be less than the calculated theoretical values. 
This is partly due to smal] globules of water suspended 
in the saturated air being carried into the ejector. An 
air ejector handling a mixture containing a considerable 
amount of vapour also has greater ay losses during 
entrainment and ter losses in the diffuser. The 
weight of mixture handled by the ejector becomes less 
as the proportion of vapour to dry air increases. Since 
the air withdrawn from a condenser is always saturated 
with water vapour, the above-mentioned condition 
should receive careful consideration when selecting 
the proper size of an air ejector for a condenser installa- 
tion. 

Having thus briefly indicated the principles of opera- 
tion, as well as the most important factors in steam air- 
ejector design, several types of ejectors will be described 
which have been in successful operation in marine 
condenser installations over two years, and thereby 
have proven their fitness for marine service. Only 
two types in a variety of sizes have so far been used in 
a large fleet of merchant marine and navy vessels. 
These are known as the ‘“‘ Radojet’”’ and the Le Blanc 
air ejector. Both are of the two-stage type, the stages 
being connected in series. A cross-section through the 
“ Radojet”’ is shown in Fig. 9. Live steam is delivered 
from a source not shown -through opening L, Fig. 10, 
through strainer screen |, Fig. 9, pipe 2, auxiliary steam 





29 
valve 3, strainer screen 4, expansion nozzles 5, across 
suction chamber 6, of the first stage ejector, which is 
communication with the condenser 

8. The steam e ds in the n 
same with a very high velocity and, 
across suction c 6, entrains the air and vapours 
to be compressed. The mixture into the diffuser 7, 
from where it is at higher absolute 
than that of the air entering at 8 into a double 
communicating with the suction chambers 
second stage. These two suction chambers 9 are annular. 
giving the co-mingled fluid a large entrainment surface. 
team is simultaneously delivered through the strainer 
screen 1 into passage 10, which communicates with the 
annular expansion nozzle formed between nozzle I1 





rouctin| 





and nozzle point 12. Nozzle point 12 may be adjusted 
toward or away from disc 11 by the adjusting screw 13 


RADOJET AIR EJECTOR. 
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which forms part of it, to vary the cross-section of the 
nozzle passage, thereby changing the expansion ratio 
of the steam. The steam delivered by the annular 
nozzle 11 expands between the same and nozzle point 12, 
leaving it as a jet of high velocity in the form of an 
annular sheet. In passing across the section chambers 9, 
it entrains the co-mi air and steam received from 
the first stage and carries the mixture into the annular 
diffuser 14, thereby compressing it to slightly above 
atmospheric pressure and a it into casing 15, 
which has the discharge opening D. The steam nozzles 
of the first stage are bronze, that of the second stage is 
of monel metal, and the nozzle point of special steel. 
The diftusers are bronze. In the smaller sizes, the 
diffusers form part of the casing, while in the r 
sizes the diffusers are secured to a cast-iron casing by 
bolts, forming a metal — with the cas ng. 
Sooumnting dogged by doosign subetence, hey are enslly 
ing c v ce. ey are easil 

romoved Stes made of perforated monel metal ~A 
monel metal wire gauze. The openings in the strainers 
are smaller than the throat of the nozzles. . 

The particular features of this type of air ejector are : 
(1) The use of a radial jet (from which the “‘ Radojet ”’ 
has derived its name), which has a greater penetrating 
— Povo’ a surface than — ne a 
cylindri jet of equal . Consequently ter 
efficiencies are obtained. (a) fee possibility of adjusting 
the expansion ratio of the live steam from the outside 
without ¢ i the steam consumption. Referring 
to Fig. 9, it will be seen that the throat is located in 
nozzle 11 and that any movement of the disc to or fro’ 
will not change the cross-sectional area of the throat, 
and therefore not affect the steam consumption. 

A cross-section through the “Le Blanc” air ejector 
is shown in Fig. 11. It has one De Laval nozzle in the 
first stage, and multiple De Laval nozzles are arranged 








30 


ENGINEERING, 





(JAN. 2; 1920. 








close to the inside of the diffuser walls in the second ‘ 
It is claimed that the losses due to the impact in the 
second stage are reduced since the mixture disc 
from the first stage enters the entrainment chamber 
of the second stage with greater velocity and in a direction 
nearly parallel to the steam jets of the second s . 
The throat of the diffuser in the second stage 
has an opening connected with the atmosphere. The 
object of this opening is to permit the air thus drawn 
in to form a flexible diffuser wall. At starting and at 
low vacua the pressure at the diffuser throat will be 
atmospheric. ith the increase of vacuum this pressure 
will be lowered and the inrushing air will partly fill up 
the diffuser throat, thereby decreasing the effective area. 
While this arrangernent conforms with the principle of 
self-starting as outlined above, it adds to the work of 
the second stago, as the air thus admitted has to be 
compressed and ejected. 

There are also a number of other steam-air ejectors 
on the market, none of which to the writer’s knowledge 





have been in operation for marine service. All of these 


Fig.11. CROSS SECTION THROUGH LEBLANC AIR EJECTOR. 






Yi 


Vecdcdcddddeec 





Yi W 


SS 


SSS 


S 
NN 
NY 

SS 
N 

N 

N 


VIM MLM IS bt itp pipys 





(622. oS 


have an inter-c.ndenser between the first and second 

The object of this inter-condenser is to reduce 
the work of the second stage by condensing the steam 
discharged from the first stage, thereby decreasing the 
total steam consumption 50 per cent. to 40 per cent. 
While this scheme may look very attractive at first, 
a closer investigation will show that there is no advantage 
in using an inter-condenser between stages in marine 
installations. 

On board a ship it is necessary to install a surface 
inter-condenser. The heat contained in the steam of 
the first stage is entirely lost, as it is absorbed by the 
circulating water. Provision has to be made for removing 
the condensate from the inter-condenser. Circulatin 
water has to be supplied to the inter-condenser, whic 
means additional work. The weight of the inter- 
condenser air ejector with its nevsessary piping is about 
eight times that of the straight tworstage ejector. 

required is five times as large and the arr 
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engineers, simplicity is of ter practical value than 
the saving of a few pounds of live steam. Until the 
ap ce on the market of the steam air ejector the 
twin-beam air pump quite monopolised the - There- 
fore it will be interesting to compare the two types. 
Considering first the comparative steam consumptions 
based on equal air and condensate handling capacity it 
will be found that the steam consumption of the air 
ejector, plus that of a turbine-driven condensate pump, is 
lower than that of the twin-beam air pump, even if the 
latter is arranged with a dry and awet cylinder. The 
weight and space requirements are also decisively in favour 
of the air ejector outfit. Fig. 13 gives comparative cu.- 
lire: of twin-beam air pump end air ejector of cqua! 
air and condensate handling capacity, and Table I below 
gives the relative weight. cubical space and floor space. 
Other comparative advantages of the air ejector are : 
It has no moving parts or valves, does not require 
lubrication, nor attendance during operation. Its 
operation is noiseless, simple and reliable. No founda- 
tions are required and no restriction as to location exists. 
It is to all intents 
and purposes a 
piece of pipe. Since 
there are no mov- 
ing parts there is 
no wear, and con- 
sequently the 
Maintenance costs 
are practically nil. 
When using a 
steam air injector 
the feed water car- 
ries less absorbed 
air into the boilers 
than when using a 
twin-beam pump. 
The condensate 
pump forms a self- 
contained unit. All 
the attention it 
uires is to see 
that its ring oiling 
\ bearings are kept 








condensate pumps. This subdivision also gives an 
absolute assurance against a total shut-down, which may 
easily oceur when using a single reciprocating type air 
pump. As the condensate pump forms an essential 
part of an air-ejector installation a short description of 
several types of condensate pumps will be given. 

A centrif uype of condensate pump by the Wheeler 
Compan,, ven directly by a steam turbine, has 
been extensively used. It has a single-inlet impeller 
mounted on the overhung end of the turbine’ shaft. 
The pump casing is bolted directly to the turbine casing, 
thus forming a unit with only two bearings. 
This construction it impossible to throw the shaft 
out of alignment when bolting the pump down to the 
foundation or when connecting the piping. A vent is 
provided ahead of the inlet of the im) Ter and connected 
to the condenser to permit any air which may have been 
drawn into the pump through whirling of the condensate 
as it enters the suction. pipe to return to the condenser 
and prevent the pump from becoming air-bound. The 
turbine is running at a constant speed which is regulated 
by a speed governor; it also has an emergency trip. 
Carbon packings are generally used on the turbine 
glands. The pump has to remove the condensate 
under a high vacuum, and therefore has to overcome 
a suction head of 30 ft. or more. This makes it necessary 
for the condensate to flow by gravity to the pump 
impeller, and it is advisable that the pump be submerged 
not less than 2 ft. below the lowest water level of the 
condenser. 

Direct-acting reciprocating piston pumps, either 
vertical or horizontal, are also used for the removal 
of the condensate. Their design is adapted to the 
features peculiar to condensate pump service. Their 
submergenty is more than that for the centrifuga] type, 
and is never less than 4 ft. from the top of the discharge 
valves to the water level of the hot well. The stuffing- 
boxes are. water sealed, and their piston speed does not 
exceed 25 ft. to 30 ft. per minute when handling double 
the normal capacity. The speed of the pump is con- 
trolled by a float arranged in the hot well of the condenser 
so as to prevent racing of the pump at light loads. 

The arrangement of an air-ejector installation with 
turbine-driven condensate pump is illustrated in_Figs. 14 


Fig.13. COMPARATIVE OUTLINES OF TWIN BEAM AIR 
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filled with oil. The discharge head of the condensate pump 
is not limited, as is the case with the twin-beam air pump. 
Since it operates independently from the air ejector the 
— has greater flexibility and can easily e care of 
jarge amounts of condensate without influencing the 
air-handling capacity. This is not = with the 
twin-beam air pump, in which the air-handling var gwd 
is limited by the piston speed and simultaneously by 
the amount of condensate removed. 

When using air ejectors and condensate pumps & 
considerable saving in weight and cost of piping can be 
made because the pipe sizes are smaller, as muc higher 
velocities are permissible when dealing with water 











of the piping is complicated. The increased weight 
and the larger space required mean a slight increase 


in propelling power. Space and weight 
cult to provide two or three steam-air ejectors with 
inter-condensers working in parallel. 
ment can easily be made with a steam air ejector without 
an inter-condenser and has the advan of increasing 
the flexibility and mg during light loads. The 

in in steam ion by using the inter-cond<nser 
is more than coun ced by the disadvantages 
mentioned. The arrangement with an inter-condenser 
also lacks the simplicity which a two-stage air ejector 
installation without inter-condenser . Accord- 
ing to the opinion of numerous marine operating 





Taste I. 

| Cubical | Floor 

The _ | Weight. Space. Space. 
x | cub. ft. | sq, ft 

-. | Twin-beam air pump 14,500 375 
make it Two sir ejectors and one re Ze M 
nsate pum ’ 
Such an arrange- ° 








and air separately. Steam-air ejectors are generally 
supplied in pairs for marine condenser installations, 
this subdivision having the erin of reducing the 
steam consumption by operating with one under light 
loads or when the installation is airtight, also of pro- 
viding additional capacity in case of unexpected leakage. 
In larger installations sometimes three or even four air 
ejectors working in parallel are being used with two 




















and 15. Livesteam at boiler pressure is delivered through 
the steam strainer to the pressure regulator; passing 
through the pressure regulator the steam is delivered to 
the main steam valve of the air ejectors at practically a 
constant pressure for which these have been designed to 
operate, the pressure regulator taking care of variation in 
the boiler pressure. The suction of the condenser is con- 
nected to the air suction of the ejectors by a tee, a gate 
valve being arranged so as to permit the shut-off of each 
ejector. The discharge of the ejectors leads into the 
feed and filter tank. A swing check valve is arranged 
close to the tank to prevent any water from rushing 
back into the air ejector if shut down before breaking 
the vacuum in the condenser. Inside the feed and filter 
tank the mixture of steam and air is discharged through 
a submerged pipe perforated at the bottom. ‘By coming 
into contact with the water the steam is condensed 
while the air, forced to rise by the upward flow of the 
water, is liberated, escaping through a vent in 
the top of the tank. ater is continuously supplied 
to the feed and filter tank by the turbine-driven centri- 
fugal condensate pump, which delivers the condensate 
into the filter through a swing check valve, gate 
valve and a perforated pipe with holes diametrically 
opposite to that of the ejector di ge pipe. A ‘vent 
pipe is ween the suction inlet of the con- 
densate pump and the condenser. A re-circulating pipe, 
with a strainer, a thermostatically-operated valve and a 
globe valve, is provided between the feed and filter tank 
and the condenser to insure at all times a sufficient water 
su for condensing the steam from the air ejectors. 

ing mancuvring or while at sea, the main engine 





or turbine supplying the condenser with exhaust steam 
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.AIR EJECTOR INSTALLATION FOR MARINE TURBINE SURFACE CONDENSER. 
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Fig. 16. AIR EJECTOR INSTALLATION FOR MARINE ENGINE 


SURFACE CONDENSER. 
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may ato consequently very little condensate will be 
delivered by the condensate pump to the feed and filter 
tank, and not sufficient to condense the discharge from 
the air ejector which at the time is in continuous operation. 
To apts @ rise in temperature of the water in the feed 
tank over that desirable (usually 140 deg. F., depending, 
however, on the general arrangement of each individual 
installation), a thermostat is arranged in the feed and 
filter tank, controlling the thermostatically-controlled 
valve. As soon as the’ water reaches the temperature 
for which the thermostat is set, the latter will open the 
thermostatically-controlled valve and the vacuum will 
draw water through the recirculating pi into the 
condenser. By falling over the cool condenser tubes 
(the circulating pump, of course, being in operation), 
this water will be cooled and returned by the condensate 
poe to the feed and filter tank, thus preventing any 
urther rise in temperature until the exhaust from the 
main engine again supplies sufficient condensate. 

This arrangement makes the air ejector installation 
absolutely reliable, even if operated by inexperienced 
attendants. Starting is easy, as it requires only the 
opening of two steam valves, one for the turbine driving 
the condensate pump and one for the air ejector. During 
Operation no attention is required, and, to shut down, 
only these two valves have to be closed. 

_A ee arrangement of an air-ejector installa- 
tion with a direct-acting reciprocating piston pump is 
shown in Fig. 16. This arrangement is generally applied 
to marine reciprocating engine surface condensers, and 
© similar to that for marine turbine surface condensers 





Feed & Filter Tank 


already described. The only difference is that the speed 
of the reciprocating piston pump is controlled by a float 
arranged in the hot well. The steam-air ejector was 
first tried on board a ship about four years ago. It 
was feared that, by discharging the co-mingled steam 
and air into the feed tank, the amount of air absorbed 
by the feed water would be greater than that when using 
a@ reci ting piston air pump. Comparative tests 
have howe that this fear was groundless. The amount 
of air absorbed in the feed water, when using the ejector, 
was 35 per cent. less than that when using the twin- 
beam air pump. With this obstacle removed, the air 
ejector rapidly gained the confidence of shipbuilders 
and marine engineers, so that there are to-day to the 
writer’s knowledge over 500 ships built in the United 
S.at.s equipped with steam-air ejectors. About one-third 
of these have been in successful operation for periods up 
to two years. From this it would appear that the 
steam-air ejector to-day occupies a B yey among 
the air pumps similar to that occupied by the steam 
turbine amo steam-operated prime movers. Its 
advantages, reliability and simplicity, are dominating 
factors which will gradually make its adoption as 
universal as that of the steam turbine. 





New Assorpent ror AMMONIA ResPrRaATORS.— 
Escapes of ammonia from refrigerating machines are not 
infrequent, and concentrations of 5 per cent. ammonia, 
such as may have to be fa ed by the men repairing the 
machines, are not only dangerous to the lungs, but also 











irritating to the skin. The ordinary ammonia absorben 
so far used in ammonia-masks is sulphuric acid, pumice 
stone serving as medium. The sulphuric acid has the 
disadvantage that the combination between ammonia and 
the acid evolves considerable heat, that cooling devices 
have hence to be used, and that the canisters must resist 
ecid corrosion ; the resistance of the devices to breathin 
is, moreover, high. In the Journal of Industrial men 
Engineering Chemistry, of November last, G. M. J. Perrott, 
M. Yablick and A. C. Fieldner, late of the United States 
Chemical Warfare Service, describe experiments made 
with other absorbents, notably with metallic salts which, 
in the presence of ammonia, form metal-ammonia salts 
and som 1m s.lso .mmonium salts and basic metal 
salts. Not all of these compounds are stable; if they 
have a considerable ammonia gas pressure, even at 
ordinary temperature, they are, of course, unsuitable. 
Of the many salts tested (salts of heavy metals and of the 
alkaline earths), cobalt chloride and copper sulphate (both 
crystallising with water of hydration) proved the most 
efticient, and for various reasons, cheapness in the first 
instance, preference has been given to the coppe sulphate 
which has been termed “ kupramite.” Silica, alone or 
mixed with boric acid, makes a fair absorbent for am.- 
monia. With a canister charged with 45 cub. in. of » —- 
mii+, @ man can breathe for five hours in an atmosp 
containing 2 per cent. of ammonia, and half the time in an 
atmosphere of 5 cent. amn,oni. —when he keeps at rest. 
When he works hard, his canister will not hold out so long. 

Srecivic Hear or Soup anp Liquip MeTais.— 
A first account of experiments on the variation of the 
specific heat of metals during fusion, conducted at the 
1 ékohu University under Professor K. Honda, was 
~ by Itiré litaka in the August issue of the Scientific 

eports of that University. The specim n, of about 
8 grammes weight, is placed within a thin-walled con- 
tainer of silica glass and heated in a small vertical 
electric furnace, the rear ey being measured by a 
thermocouple. When the desired temperat (up 
to 600 dey. U.) is attained, the specimen with its con- 
tainer is dropped into the calorimeter, a copper vessel 
containing 1. ss than a litre of liquid ; the specimen falls 
in the liquid on a fal e bottom of wire gauze, resting on 
four spiral springs, to prevent damage to the calorimeter ; 
the liquid first use i was water; but as the hot metal 
sometimes caused explosion of the water, it was replaced 
by aniline. The heat capacity of the containers, which 
are to prevent losses <f heat from the falling specimen, 
had to be allowed for. The temperature of the calori- 
meter liquid was determined every 5 seconds for 
8 minutes. The substances so far studied, bismuth 
tin, zine, lead, sodium and sulphur, were examined both 
in the solid and liquid conditions and during fusion ; 
reference is also made to mercury. In all the cases the 
specific heat of the solid substance increased regularly 
as the tem ture rose; during:fusion there was a 
further small increase in the case of Bi, Na, and especially 
Zn, and a decrease in the case of Pb and Sn ; sulphur and 
mercury did not show any change in their specific heat 
on melting. When the substance had once liquefied, 
further heating did not affect the specific heat, except 
possibly in the case of liquid y, the ific heat 
of which. seems very slightly to decrease between 
— 38 deg. and + 250 deg. ©. 
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ISOTOPES AND ATOMIC WEIGHTS. 


Tue suggestions that atoms are complex, and that 
there may be elements (isotopes) differing in atomic 
weight and ~ chemically inseparable, again direct 
attention to ut’s hypothesis that all the elements 
are complexes of some primordial element, and that 
some atomic weights are fractional, not in because 
the elements are not really elementary ces, but 
mixtures of isotopes. On general goon one is inclined 
to believe that isoto should separable. This 
opinion was sup on theoretical grounds by F. A. 
| reas ep = Me w. — the ~ ow 

agazine of last May and July. Examining the possi 
methods, however, they came to the conclusion that 
gravitational, centrifugal and electrical methods of 

tion promise little success, but the technical 
ee of fractional distillation _ ene might 
possibly be overcome. the same journal, 8. , 
and F. W. Dootson suggest a new thermal diffusion 
method. When two gases are contained in two vessels 
which communicate with one another, and the one 
vessel is cooled and the other heated, the heavier gas 
should tend to move towards the colder vessel and the 
lighter gas in the opposite direction. That there is 
such an effect they proved by experiments with mixtures 
of hydrogen with carbon dioxide or with sulphur dioxide. 
In these cases the difference in the masses of the two 
kinds of molecules is large. When neon is to be separated 
into its two hypothetical constituents of atomic weights 
20 and 22, this difference, upon which the thermal 
diffusion depends, would be small. Assuming that the 
one vessel is kept at 80 deg. and the other at 800 deg. C. 
absolute, and the two gases are present in equal pro- 
portions, equilibrium would be established in the cold bulb 
when the ratio 50: 50 had changed to 48-9: 51-1, and 
such a separation effect should be discernible. Aston 
had for some years unsuccessfully attempted to separate 
neon into any constituents by ordinary diffusion with a 
special apparatus of his own. Another line has, also 
uite recently, been tried by O. Stern and M. Volmer 
) fhe 9 der Physik, 59, pages 225 to 238), who made 
extensive d n @ ments both with hydrogen 
and with oxygen, s y prepared, and determined the 
atomic weight of each gas before and after diffusion. 
They could not detect any differance dus to diffusion, 
and they had not, of course, e to find any. 





British EnGrvgertmnc STANDARDs AssocraTion— 
Luortrs ror Hotes.—The British Engineering Standards 
Association Committee has again considered question 
of the disposition of the limits round the nominal line. 
This committee, appointed as a result of a trade con- 


limit gauging applicable to all classes of engineering, 





apparently finds the difficulties oesetting the subject | 


increasing rather than diminishing as they delve deeper 
into it. The replies received to a questionnaire sent out 
to a number of firms, asking ich method of hole 
tolerance distribution they preferred, é.¢., that which 
| iy ed and minus tolerances, or that which provided 
¢ plus tolerances alone, brought in only soms 200 
replies, these being almost equally divided in favour 
of the tw> me‘hois. Having in view the prozress of 
the industry and the benefit of natioual interchange 
ability, it might be wisest to disre 
conditions, and recommend that system which is 
considered ideally the best. As showing some of the 
practical difficulties of the situation, it is interesting to 
note that, whereas some of the important firms of the 
country, whilst agreeing that theoretically the minimum 
hole basis may be ideally the best, they are provented 
from supporting it owing to commercial considerations. 
The members were, as a result of the discussion, 
unanimous in feeling that no decision could be made 
until further light had been thrown on the subject. 





“#iArrrentice Tramsine.—An interesting pvm vhiet de 
scribing the provision made for the training of their appren- 
tices has been issued by th? British Thomson-Houston 
Company, Limited, of Rugby. Carefully considered 
courses of instruction are provided, which are open to all, 
no premiums being demanded from the parents or 
guardians, but the programme varies with the previous 
training and with the ability of the apprentice. In the 
case of lads from the elemontary, lower secondary or 
junior technical schools, these are employed for the first 
year as office or utility boys, and are then given a six 
months’ trial in the apprentice department under a 
supervisor who is at the completion of this probationary 
period able'to give advice as to the most suitable courss 
to be taken. The lad who passes satisfactorily through 
this test may then become an ap tice either in one 
of the trade courses or in the wing office course. 
The former is intended ‘to produce skilled artizans, and 
the latter draughtsmen. A mtices who in their 
trade course show ex i »ability are eligible for 
transfer to the ‘drawing office ‘course, and similarly the 
best of the apprentices in the drawing office course are 
transferred to the enginecring rentice course, which, 
however, is in the main intended for those who have 
attained a ‘fairly high educational standard before com- 
mencing their training. A fourth course, known as the 
student apprentice course, is open to graduates from 
technical colleges. This course is divided into three 
branches known as the Electro-mechanical Course, . the 
Electrical course, and the Research course. The ordinary 
trade apprenticeship covers a period of five years and 
bonuses are granted annually in addition to the ordinary 
pay to those who have been favourably reported on by 
the foreman or supervisor of apprentices. Each year, 
eee a two are selected for transfer to courses 
w they get @ more general training fitting them 
for taking responsible in the future. 
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CATALOGUES. 


Magnetic Sclerometer.—aA little 
extremely interesting results of steel tests, 
iven in the form of Gephe and tables, has been issued 
Automatic and ectric Furnaces, Limited, 281, 
Gray’s Inn-road, London, W.C. 1. 


Safety Glass.—A small catalogue of motoring 
with Triplex glasses, plain, a and ee 
is issued by the Triplex Safety Glass Company, of 
1, Albemarle-street The glass used in 
these is said to give clear visibility equal to that 


, London, W. 1. 
obtained with plate glass. 


Power Transmission Lines.—The 
aluminium conductors to overhead power transmission 
lines is explained, with full technical information in a 
—_ catalogue issued by the British Aluminium 

ompany, Limited, 109, Queen Victoria-street, London, 
E.C. 4. Some particulars are given of long-distance 
high-pressure lines erected in the United States. 


Precision Measuring.—The Société Genevoise d’Instru- 
ments de Physique, Geneva (95, Queen Victoria-street, 
London, E.C. 4), send two catalogues, in English. One 
deals with a “‘ comparator ’’—a very sensitive measuring 
instrument for checking gauges, &c., and the other 
a bench micrometer reading to one-thousandth of a 
millimetre, or half of a ten-thousandth of an inch. 
micrometer will span up to 100 mm. or 4 in. 


Electric Cables and Fittings.—British Insulated and 
Helsby Cables, Limited, Prescot, Lancs., send a trans- 
lation of their general catalogue printed in Swedish, con- 
taining illustrations and general descriptive text of their 
cables and of a series of special fittings for electrical 
work. An English catalogue dealing with porcelain 
insulators for the overhead equipment of tramways and 
railways has also roached us. 


Drill Protector.—A hard brass sleeve to slip over 
small drills, from }.in. diameter downwards, made in a 
large number of inch, wire gauge and millimetre sizes, 
is shown in a4 catalogue issued by the selling agents, 
Messrs. Brown Brothers, Great Eastern-street, E.C. 2. 
The sleeve is slotted along three-quarters of its length, 
so that the drill chuck grips both sleeve and drill shank 
together. 


Acil Pumps.—A centrifugal acid pump, without 
packed glands, and having a vertical shaft with the 
thrust bearing at the top clear of tho liquid, is shown 
in a catalogue from Marclen Pumps, Limited, 25, Victoria- 
street, London, S.W. 1. It is spacially designed for this 
particular work, and can deal with sulphuric, phosphoric 


application of 


;and hydrociloric acids. Seven standard capacities are 
ference in April last, to draw up @ standard system of | 


listed to deliver from 800 gallons to 3,300 gallons per hour. 


Vibration of Machinery.—A circular issaed by the 
Vibration Specialty Company, Philadelphia, U.S.A., 
states that thoy undertake to solve balancing problems 
in rotors, crankshafts, and all mechanical parts, and 
to supply the necessary apparatus and instruments. 
It is montioned that two weights of 4 oz. each. applied to 
correct the dynamic balance of a four-throw crankshaft, 
caused a “remarkable”’ increases of power, but no 
particulars are given. 


Steel Purnases.—A catalogue issued by the McLain- 
Carter Furnace Company, Milwaukee, U.S.A., describes 
their open-hearth furnaces and contains some interestin 
discussion of the methods of making steel castings an 
the proportion of scrap that can be used. Oil is advised 
as the best fuel, one reason being tas: “ the supply is in- 
exhaustible and the price is decreasing.”” The furnaces, 
however, are also made to operate with artificial or 
natural gas, or powdered coa’. 


Pipe-Layin7 Machinery.—A number of machines made 
by the Pawling and Harnischfeger Company, Milwaukee, 
Wisconsin, U.S.A., and im by Messrs. Gaston, 
Limited, 20, Bishopsgate, E.C.2, are described in a batch 
of catalogues. They include tamping machines for 
hammering down the soil after laying pipes ; excavators 
for pi line trenches, drains, &c., and machines for 
filling back the earth. These are driven by small petrol 
or light oil engines mounted on wheels or caterpillars 
ready for use 


Pneumatic Tools.—Pneumatie tools for riveting, 
chipping, caulking, holding-on, &c., have long been a 
i branch of manufacture by Messrs. Sir W. G. 
Armstrong Whitworth and Co., Limited, of Newcastle- 
on-Tyne. A catalogue, recently issued. gives full details 
of capacity, weight, consumption of air, &c., and lists 
of spare parts. The hammer has an adjustable power 
, which may be fully closed to prevent accidental 
operation, or half closed for use on work lighter than the 
normal. It also has a double throttle valve, operated 


b —— pressure, by which the energy and frequency 
of the blows may be varied. 


Primary Batteries.—A very complete series of primary 
batteries is shown in a special catalogue issued by the 
India - Rubber, Gutta Percha and ‘elegraph Works 
Company, Limited, of Silvertown, London, E. The 
illustrations show te 9.2 afb — bled a and = 
part separately, and there are ‘ul notes explaining the 
special suitability of the various modifications of con- 
struction. Carbons, plates, rods and brass terminals 
are arately listed, and battery stands and boxes are 
ahs hiown. This catalogue is exceptionally well put 
together. It presents all the information required in a 
clear and orderly manner, free from commercialism. 

Electric Switch Gear.—Leaf catalogues dealing with 
two items of switch gear have been issued by the General 
Electric Company, Limited, 67. Queen V:ctoria-street- 
London, E.C. 4. The star-delta starter is for 
squirrel-cage induction motors, starting at about one 
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third full load torque, suitable for 20 h.p. at 550 volts 
or 15 h.p. at 250 volts, and made with lugs for wall 
fixing. There are also oil-immersed types for 5 h.p. 
more, at the same vol The auto-transformer 
starter is for the same kind of motor where more than 
one-third starting torque is required. The illustrations 
are good and the descriptive matter concise and clearly 


Valves.—A series of valves specially desi to stand 
high pressure steam and corrosive water is shown in a 
catalogue from Messrs. J. Hopkinson and Co., Limited, 
Huddersfield. In these fittings a cast with the 
Snenlog carries dy removable seat and the valve, a 
ti the cover the seat into ition an 
holds it. The valve ocaated by screw ind hand wheel. 
The valve or seat is withdrawn w th the cover and worn 
parts can be replaced without disturbing the valve body. 
All joints are metal to metal, and the valve and seat are 

of a special hard metal—equal in hardness under 
the Brinell test to 4-25 per cent. nickel steel—while the 
bodies and covers are of bronze. The stock sizes range 
from } in. to 3 irf., full particulars of which are included 
in the catalogue. 


Steel Prices.—The Consett Iron Company, Limited, 
Consett, Durham, send a very useful booklet catalogue 
of “Tables of Extras.”” A base price for each class of 
steel such as ship plates, boiler plates, sections, joists, 
&c., is quoted, and filed in by the buyer, who then turns 
to the particular size, finish, test, &c., he wants and 
finds the “extra” to be added to the base price. For 
example: Rigidly specified thickness, or weight ; welding 
or flanging quality ; rounded edges ; annealing ; oiling ; 
painting ; sawing and so on, may be considered as extra 
work on the rolled material, to be done, if required, at an 
extra charge. The extra is so much per ton, and in 
nearly all cases firm rates are quoted. The tables for 
sections are worked out in great detail, and are very 
clearly presented. 

Electric Condensers.—The ap mm ofr cond 3 
to the economical lighting of a small house, and 
to the correction of “ power factor’’ are the subjects 
of two catalogues received from British Insulated and 
Helsby Cables, Limited, Prescot, Lancs. In the first case 
the condenser limits the amount of current that can be 
taken and thus enables a flat rate to be arranged, and a 
meter with its reading and account keeping dispensed with ; 
the first cost of the condenser is less than that of a meter. 
Only a certain number of lamps can be used simul- 
one but a larger number can be fixed, and this 
meets the requirements of a small house. In one 
case eight ootagee were lit for a year at an even charge 
of 6d. per week per cottage. Each cottage had one 
large, two medium and two small lamps, the installation 
being free and the breakages and renewals falling on the 
tenant. This catalogue is very clear and non-technical 
and worth the attention of owners, builders and tenants 
of small houses, or other places on a similar scale, requir- 
ing light. 








THe VirtaTion or Garace Arr By AUTOMOBILE 
Exuavust Gasses.—Inquiring on behalf of the United 
States Bureau of Mines into the causes of accidents, 
some of them fatal, caused by the breathing of the foul 
air from automobile engines in garages and in mines, 
G. A. Burrell and A. W. Gauger (Technical Paper 216, 
1919) find the hazard more serious than it had generally 
been thought to be. The severity of the American 
climate may have something to do with the accidents. 
To keep out the cold windows are, so far as possible, 
kept hermetically sealed during the winter in some parts 
of Canada and the United States, and even garage 
windows and doors are not left open when it can be 
helped. Death from breathing the air vitiated by the 
exhaust has sometimes been described by the very badly 
chosen term “‘ -mortis’’ ; the term petrol-asphyxia 
has also been used, but this latter term would not include 
injury done by pe vapours. The most dangerous 
constituent of the exhaust is, of course, the carbon 
monoxide CO, which Herbert Chase found (in 1914) to be 
a maximum when his 13 passenger cars and 3 trucks were 
running without load. Analyses of the exhaust gases 
of gasoline locomotives in mines were given by O. P. 
Hood and R. H. Kudlech in 1915 (Bulletin 74, Bureau 
of Mines). The presence of large percentages of carbon 
monoxide is to deprecated in the interests of both 
efficiency and safety. In his lectures on “‘The Petrol 
Engine” (Royal jety of Arts, 1910), the late 
W. Watson showed that carbon monoxide begins to form 
with mixtures of 14 parts of air by weight to 1 part 
of gasoline, and that the CO percentage increases to 12 in 
mixtures of 9:1. These figures are in fair accord with 
those of Burrell and Boyd (Technical Paper 115, 1915). 
The recent experiments of Burrell and Gauger were 
conducted in a of 18 ft. by 24 ft., with an average 
height of 11 ft. 10 in.; the two windows and the two 
double doors were kept closed during the experiments 
with a 30-h.p. automobile. Near the engine the air 
became decidedly dangerous after the engine had 
running for 15 minutes. As was to be expected the CO 

mtage (the maximum observed being 3 per cent.) was 
igher at the back of the engine close to the ground than 
higher up. The observer did not stay in the garage 
longer than was necessary for taking samples, and was 
not exposed to the exhaust air for more than 30 minutes 
altogether; during the series of runs for about half an 
Poa the room was ‘aun gioencas The pap tg = ill after 
© experiments, but recovered in a day. paper 
recommends the Schaefer resuscitation method, and 
points out that it is very essential not to let the patient 
sit up or walk about when he begins to feel better ; he 
must be kept lying down and transported on a stretcher 
if necessary ; nor must any liquid be given to him until 
he is fully conscious. 
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.. | nearly finished its stroke, maximum pressure being thus Figs.) Decem —This invention relates 
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+ | the main portion of the faces for iting or m ising the intermitten relief of 
Lanterns. May ‘2, 1919.—This | stroke of the ram. A cylinder a has at its rear end a fixed ram b. 

invention relates to an electric lamp lantern, of the type in which | The ram extends a comsiderable distance into the interior of the | Tenecanee, 80 the Curning of e camshaft of an internal-combustion 
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screw ¢, which latter is but incapable of axial dis-| which moves in the cylinder a. The bored-out portion of the mabey of Wlveane equines 
placement, and in which the part d is located in its mo nt | rear extension constitutes the secondary water chamber. When ry i pany gory Fm yd 2 
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is bored through the ram b, fo a water inlet to the ftont end 
thereof. The forward portion of the main ram d is reduced in 
diameter in order to provide a water chamber | to which water 
can be admitted for returning the main ram d after completing 
. stroke. In operation, ~ yes water is 
ted through the passage A to within the extension e and at 
the same time low-pressure water is admitted through an inlet (032359) 
} the =e ape = f. oe bre d basa oad fo 
lorward main water chamber /, as its capacity Increases, | tn. cams by which the inlet valve ta are operated™ 
is with the low-pressure water, When the main ram 4 | in aicated at Ii, Ip, Jy and 1, and those of te cams for the exhaust 
is nearly at the end of its outward stroke, pressure water is valve ‘at Ee, and E,, on the di the vie 
Owing to the oe ee Ec on eaeeh ioe ta . Fig. 2. In Fig. 1, the cam 1 1s shown as passing out of : 
pressure water, the ram now exerts its maximum pressure at ae eee in eee coe and by reference to 2 it will be 
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xhaust valve E,, there being a interval during which the 

which the ca rt is adapted to slide. According to the leted the work upon the rivet the ressure water is cut | © ug 
present invention, in this type of lamp lantern the traversing oo fom the main water chamber f and is admitted through a cueia eon af’ Srdinariiy be Unloaded. b= the cam [I has 
screw ¢ is located eccentrically in relation to the axis of the lamp ; | forward inlet n to the chamber?. The effective area of the ram | Jip, its , Bs aly By engages 
by this disposition the traversing screw ¢ and a guide rod or| in the said forward chamber is greater than that of the fixed |. "jo.4eq in inte Pott oo Ray Fg camshaft. 
member é may be located at opposite ends of a bridge constituting | ram b, consequently the water is forced out through the passage h anh ad he tatheaen Wy epee is 
the part d by which the lamp-holder is carried. (accepted | and from the main chamberf ss the main ram ais moved inwards cre. Guathatin: Glen the cient ee aed at ee 
October 22, 1919.) to its initial starting position. (Accepted October 8, 1919.) with ite rocker arm the engagement ofthe cam ay = 
resser Be loads cam interval betw : 4 
GAS ENGINES, PRODUCERS, HOLDERS, &c. MINING, METALLURGY, AND METAL WORKING. | [03s 3}, "The next long in padi Pens non 


133,255. F. Clements, Rotherham, and W. 8S. All . W. H. Lake, Stoke-on-Trent. Rolling Mills. and Ey (see Fig. 2), is loaded by t ofgthe 

. Gas Producers. (8 Figs) March 25, 1910. | (16 Hoe) September 26, 1918.—This invention has reference the spring presser BI, and lastl thtereel beeee 
This invention consists, in a gas producer, in the combination of a | to rs used for turning and moving rails in relation | I, and E is by the cam I with ite presser Bs. 
poking-hole valve of spherical form, a perforated pipe arranged: p+ : ofa 7 mill, ies maar cae _— ls - -~ (Seated.) 

comp’ a pair o' . BG. 
pd ye noleee | a pair of fripying members y wriiey, as So eaten, Sane, ieee on E4{G. 
in relation to sean — caused to or recede | Mission oe el Be} ; October 19, 1918.—This 
from one another so as ively to transmission mechanism 
article, as required, whilst rotating the two plates simul- 
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theTusual gear-box. This frame and the gears form a complete | and movable over a group of five contact studs i, serve to effect end oan Siecusat.te s tea meg re tape ee bel wag 
unit which can be sli; into and out of t aul cnge.¢ Sseneh he int : connections. These end is" of spectacle form. 








changes in the circuit arms are 
the aperture closed the detachable cover f. The shaft d by a tink j so that they all move the er et oom wit, 
and t) MT shown 


tow, of 
differential gear wheels with which e: 


In ures, each recessed 0: 
the accumula’ are connected in series in the ate to provide a to Rokcive the the end of the caper: 
connected to the road ek are all co y housed in the ircuit. heater tubesf b epee anew the line of the thickened 
frame. The frame has ig pes , through w supporting in the one . transverse superheater is then completed as before 
these bolts are sm ded, two above . by clamping the tbe'elements into-place. (Accepted October 15, 
the horizontal centre line. Fig. 2 (which, with 1919.) 
Fig. 1 is reversed) shows an upper bolt, whilst the | circuit, in 


i center, fo 


lower baits are seen in Fig. 1. At one end each o bolts} the motor circuit. Any convenient meats are provid 129,273. ' 
is secured to the case, and at the other end it hea through | preventing the movement of the arms A to the second and first | holm, Sweden. . Air 
the detachable cover. Nuts on the bolts secure the frame to the postions above-mentioned until the arm g has been moved to | This invention relates to air 
axie a, ee the detachable cover. The cover can be removed position shown in ae the maximum resistance is in series | invention consists in the 
without disturbing the gear frame and its connection with the with t the \chesging circuit. Also the motor controler e is| pass th: the various surface condensers 
axle case. wl iereeel October 15, 1919.) oe ee r he arms - are in the fourth or fifth positions | in o ite direction to the ag to effect a 
referred to. ea 

133,156. F. W. ey os London. Brakes and Brake amen ps 2 ejector chamber into which 
Mechanism. c a= ) October 3, 1918.—The invention] TEAM ENGINES, PRODUCERS, — &e. or . and 4 designates the hislles 
consists in brief in brake mechanism acting on the cumulative led with steam first passes 
or coil clutch ingen ae and in which each coil or turn of the} 132,990. R. Kilburn, Huddersfield, and stone gr through - L Beme uingled each other in it, lower 
clutching member consists of a separate ring or band element,| and Co., Limited, Huddersfield. Stop V: 1 Fig.) each provided with a plurality of 
—_ in hie GE fa} oe is ——- to = April 23, oy — The jaw invention relates — stop valves of the said air comm with steam passing between gt two 
ock each w ne ur manner combination raliel-slide type a hollow rotat adapted hrough rom the second section of 
acts effectively in either direction, forward or reverse. B is a operate a nut which works on the Ss sections ¢ the chamber 7. F he 
brake drum interior is bored truly cylindrical and within | stem of the valve. According to the present invention, a self- 
the ante Gren are two, three e mare rings, Bi, Re, Rs, are contained a is poovided i the ogee tye > ine so that Fig. 7 
piston rings are carried on a fixed concentric mounting or cas no pressure is r on the cas screwing 
The rings are arranged to spring inwards to lightly grip and down the valve. A is the valve ~~ Ry the vaive 
rest on the said casing, and thus to be normally clear of the brake | C the screw-threaded non-roteting ve 
dram leaving the same free to revolve. Assuming three pared rotating spindle, and E the ae 
to vt pee tn the ring Rg is held by a fixed stop or key 4, carried | of the spindle D is formed 
on the casing and corresponding circumferentially to the sad is further formed Wit nut G. ‘This nut is 
in the‘ring, the said stop extending axially over, say, half the ring | and is further formed with a collar J substantially 
width. The second floating gag piece 6 occupies the readaing r . At the upper end of the penne ome ~y° 
BS. ni tte valve fe made in two 


part I. con taining the usual gland pac’ 
ed with a seat for supporting ¢ the ony J. > 

















half of the ga) Ang the ring R3, and simultaneously occupies half : ; 7 the lower group the air commingled with steam thenf pass 
the width of he gap of the second ting R2. This gag-piece is - Q IY tg. J. through the outlet 8 to the next chamber 21, into which a Seems 
conveniently carried by a ring segment 7 lodged in a groove in g j jet is admitted through the cjecting nozzle 31, the steam then 
such manner as to be capable’ of slight circumferential rotation : : ing through the upper sections, whereby it is condensed. 
about the axis of the brake drum and casing. The remaining feesih be 32 and 23, 35 designate the ejector chambers and ejectors 
hatf of the gap of the ring Rg fs occupied by a floating gag-piece respectively of said upper sections. The water of condensation 
similarly mounted and ich eee simultaneously half is sucked with the air commingled with steam, but instead of 
the width of the gap of the satin sis The remain — moreover, serves to hold down the spindle D by bearing on | entering each ejector, this water of Las por merger escapes through 
of the gap of the ring Ra is acted 7 lover eyatem des the shoulder of the spindle. Between this shoulder sade the | passages 15, calibrated holes 17 an a. pipes 16, to the ejector 
to cause the e ty of the fa ‘by. wh ich the ring Be is is brought | part L packing is provided. To assemble the parts, the valve | of the lower group, in which it is mixed wit ater of condensation 
into contact with the brake drum and rendered operative. stem Cis passed through the part M and then the two parts of the | formed in this atter group. Finally the water is drawn off 
said lever system is arranged to float in such manner as not to | nut are placed around the stem C and introduced into be recess F | through the pipe 19, passing through the surface condenser in a 
exercise circumferential restraint on the ring as a whole and the | jn the end-of the spindle D. The two-part lid L, is then | current counter to the air commingled with steam. (Accepted 
braking force on the first ring Ry thus acts by means of the first | ,eoured in position on the valve e body. the 8 b My is now | October 8, 1919.) 
ear Flee on \-~4 yr ring A and this in turn by the second | rotated in the p directi alve, on sald 
plece 2 hird ring Rg the action being cumulative. | being incapable o! endwiee ee the —. C| 133,176. Daniel Adamson and Co., Limited, 
fhe third rin 2 Its, being prevented from een by the fixed | is compelled to travel upward into the hollow of ot the spindle D,| A. Allen, Dukinfield, and 
= 4 sup ie) the ultimate braking reaction. (Accepted | thus opening the valve. And when the spindle D is rotated | Superheaters. (5 Figs.) 
October 18, in the reverse direction, the stem C travels downward until the 





T. Bradley, Dukinfield. 
.) October 11, 1918.—The invention 
ollar K et ook G. and furthe ; relates to steam iodine, aie of the — soy — t = —— 
rnaud | ° abuts aga nut G, an r movement is thereby | each section, i.e., header, nipple and tube, is circular in all parts 
“am. a Lore tyne ove Propelied one EA pss 7) Fig.) stepped. Any stresses introduced by serewing down the valve | exposed to pressure. Tihs to the invention, the headers a 
November 22, 1918.—The invention comprises | the use on an are all confined to the spindle, and no pressure is put we rd are made of circular steel pipes, one being in one piece, while. the 
lectrically-propelled vehicle of two accumulators | 92 the body of the valve. Similarly the ite header is made either in one or two pieces, in known 
wash Gun be cnimeabed elther'ta eareliil or hi. 1 for charging | Valve is limited by, the end of the ocean Simenden sheen © abutting manner. To each header is connected a series of nipples c, and 
from an external ss ™ supply. The invention also com- against the inner end of the hollow in the spindle D. (Sealed.) 


prises controlling or regulating apparatus. The accumulatorsa| 433208. W. E. 


port, and ©. Hi. Mille, Mumbles” Seccn apatheasens. A Fig.l. 


(3 Figs.) November 19, 1918.—This invention relates to steam 
superheaters in which mild steel tubular headers are em meiared. 
The invention consists in forming the headers from tubing of 

cross-section externally circular and internally-circular except 
for a short segment which is flat, and drilling sooketh to receive 























































































































































































































ob thee towered eee cis formed 
is screw-threaded a Uetube: 
in two 


arranged made to the ni oe ¢ on Wy amane ata 
‘a nee a2 F cither ’ on the ends of the log of each U-tube d, be 
terminals ¢. 


troller ¢ connected are aie tn to form abutments f 
; their respect. 
nee Se oe coat acme ae 
to metal or w suitable a ag 
into Sa » > a . | copper or other ring. . (Accepted reed Onober 1 1919.) 
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